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(57) Abstract 

Indole derivatives and mono- or diazaindole derivatives represented by general formula (1), pharmaceutically acceptable acid-addition 
salts or base-addition salts thereof or hydrates of the same which have a COX-2 inhibitory activity and are useful as drugs such as anti- 
inflammatory agents, wherein Het represents an optionally substituted heterocyele; Aj and A 2 independently represent each -CH=, etc.; A 3 
represents -CH r , etc.; R, represents 4-fhiorophenyl, etc.; R 2 represents alkyl; and n is 0, 1 or 2, provided that when Ai and A 2 are both - 
CH= then A 3 is -CH 2 - or -SO2-. 
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W M ft 



yE2 (PGE2) ro^fiJtlcBS-^i"5 * ^ v-^-if (COX) PUfF^r 

VFmmFft-tztt^Tv-f v$i&m.m (nsaid) x-$>Zo l^l&t^, 
nsa i d&&\z£q mm<D&m*<Diimi>mnbti:9 . wmm^mmtf^z 

NSA I Dtt, COX- 1MCOX- 2©ffi»*£##JW*Jfcfi#tSwi: 1 l> 
ff^tWbRiofc, rtD-^ib, COX- 2cDPl^f1M8£*1-5fc'&«, 

COX- 1 > COX-2©^S:ai^ftHia*'t5V><o^© 

fc£W*Qfbn-C^5 3(1), 29-36, 1995, Bioorganic & Med. 

Chem. Lett. 5(8), 867-872, 1995 $?)„ L*»U ^OflUBtt^Tih, 
5'b©-C(i4<, frt&&fo&\,*ft1l&Q&to&&%&X't£^i><Di>*>*)^ J: 
0 C O X - 2 It^ffl^tHi 5 *!!) ttix v^ 0 
*fc, ftH?lO- 7 7 2 6 6f (#I¥9 - 2 4 5 6 7^) IU ^ 
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COX - 2 ^gftttl-PfiW-rSTIE^"^^^ > K-A-^ft^ftbftTi^ 

5o 



Xfi- (CH 2 )m-Rd &*1~= w-X% mfi % 0~3OlM 
L, R d ft, j^^i!cl~3(Dii:^L<^tt^^T^^^S-CS^$nTVN 

T4>«tv^**3~ 6©^ n7;^M^*to Rb I*, - S0 2 -R e £r*i\ 

So 

^^|j:i:fcirt5|iE#©NSAI D <h l^^±Wffiifc£f1M3*^5fc£*0>IJB 
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*&m*. (i) 

A 2 




V- (C H 2 )H-Het 



~" (1) 



[^dp y He tf±. B^^nx^T'bctV^^a^S^^L ; 
AiSt^A 2 {i, -^ft^M&LT, -CH = XI4-N = ^L; 
A 3 tt, -CH 2 -, - (C = 0) -Xli-S0 2 -?riL; 
Rj I*, TIES; : 

xr. jar jcr 





F 



frbm$L£tlZ> 1 ocoS^^t A 4 tt, -O-, -S-Xii-NH- 

A3(i-CH 2 -Xli-S0 2 -^t] 



WO 99/61436 



4 



PCT/JP99/02718 



nfco-c, wtmw^. fiSftm^w^-rnii^i , 2, 3, x&4m 

T'3E:cg&$ftTv^<b£^h ?i-#yi£ % -s (o) p -R 3 pf±o~ 
2cofi&£&U R3 li, &3lt#i ~3^M^=L< li^tttt^roT/u^^S* 
3rfh =FoS, #^#*v"UX, -COOR4 (~zx\ R 4 tt, 

^5!l»l~3<iOE«^t<tt^il$^cOTyV'#^SS:^-t-). -CONR 5 R 6 (:: 
r 5 svRg it, R-xiil'iot, Tk^tB^ Xfij^^Si ~30iS$i 

5c 7 tS*!^ H^DiW^ 3^*^, ^fvPg, ^f" 

tL-cti, — astit (1) ©{fc^&id&^THe tjss^-reife^n-cv^-ctiv^ 
5-t h^/y^h RTfhVTSv* w\z.. 1, 2, 3-hyry'-^ 

1, 2, 4 — h l) T *J—)V— 3 — "f /V) 
He t cD^fgi^l-tSlts^^Sli. ±3$Lfce&S^fi&£HT^S::£# 

S i: L T li . * ^A-g/^ If <b ft 5 c 

( I ) <T>\^m(0%mz.^X . He tf± N ±iE©e&g-C«&&ft-C^T 
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t>«fcv^*si5s:g % o*?)iRi-xttft/«<:o-c, ^mw^. &nm*te 

*y—JK ytFnft7 s ^ rl^7tKnfi-7i> v T^tT 

i't Koftt^^, f F7t Koftt'7/', tfa — v?t Kn t c u — 
10 /K Ifnys/>\ t'y^>, Kofy-^, fF7t Knt^^y, t°^y 

l^yv^ bf^v^, 2h3-f-:/y>\ t'^r^v, 1, 2, 3-hUT 
y*-;K 1, 2, 4 - h!J T^-zK r h 'f y t+t'/-^ 1, 3- 

JrSr^V—JV, 1, 2, 3 -^-dff-^T^— -'K 1. 2, 4-^t^7J/-^' 
15 1, 2, 5 -^I^T V*— /K 1, 3, 4-;t= 3 Mfv ; 7y*— ;K 1, 2-f-T 

y*-/K l, 3-f77-/K 1, 2, 3-f7^7V'-;K 1, 2, 4-^7 
v/7/-;K 1,2, S-f-T'ST-S—A', 1,3, 4-^7^7/—^, 1, 3- 

1, 3-^7y*— A\ 1, 3-^f"/— 1, 3, 4 -**-fi?T*S— A\ 
t°y h7t Fo77> > 5 I 6-^tFnt , 7>' > t°y 1, 2,4- 

25 hy7/-;K 1, 2, 4-Wv7/-;K St>7 h7k Knk B 7^bl 

K 2, Xtt3fi-&^ 3EI-B6H^Sr HB^A/T-^Tt <fcV\ 5~6l©*i 
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WUv^LtHe tyj\±feo£T'g^$tLT^Ttctl/\ 77>, 1,3- 
t : Hy>,.XIi5, Kot ( 7Wj'bi^^lt*fe5-ixM (1) 

(1) (Dit^Ooh, HetroIllSI/j\ #/U*>->^£T"tt&£ft'C^ 

±IEC0H e t SirlS-g-L-O^S- : - (CH 2 ) n -(-^ ( '^li^ n fit, 

-J&it (1) t*^5ft^W!l«l:*5^t, Ai Rt>*A 2 tt, -tn^Htsti 
4U. -CH = X{i-N = £^-f#. A] li, -CH = -Cfc5£>as#£LV\, 

^fcA 3 (*, -CH2-, - (C = 0) -Xli-S0 2 -^ti\ -CH 2 - 
M-S02-a s if*L<, /«CA»-Cb-CH2-* S »*LV^ 0 Ai RUA 2 

OPi*^-CH = "Cfe5»^, A 3 (i-CH 2 -X(i-S0 2 -?ribt : 

*fc-Ri.li, ±i£Lfc£ (1) <AJ£ttlc|EttLfc9«£<Dga»e>a! 

ft£ft5jjs, /.C^-CfcRi /5 s , 4 fe5£ (1) <ZMk 

^fc-JKit (1) ^t^«D^*3^T, S: Ri-A 3 -tt % #*L<tt4-7vU 

£l - 1 OlZ^mmmit^(D^ (1) (C*5tt5- (CH 2 ) n -He t 
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1 0 



.o 



NMe 



.[ NMe J^^) 



$f*LV>- (CH 2 ) n -He tiLTIi, 1, 3-f-7y-^-2->fyl'S, 
1, 3 jV— 2—4 1, 3, 4-t^-t^7 , /-^-2-^^ 

2-7U;vi N 2 - t : U y/uS, 2-i^Hv=;i'S, 5-^f;U77>- 
2-^S % 2-fh7tKn77-^S, 5, 6 — 1 Ko-2H-4-t"7 

(i) X'THZtiZik&tob Lx&s WTo<t^^#*tv\ 

2- {2-yVjU) -1- (4 -7^^-n^<>^^) - 5 - y > — ;U 

-lH-t c nn [2, 3-b] tU^y ; 

1- (4 - yj^Hru^-yyjv) - 5 -y 9 — 2 - {rJ-T^—i^- 

2 A') > K— /l^ ; 

1- - 2- (^-^r-^y"— jV- 2 -5-y? 

y^*-^-lH-t ! nD [2, 3-b] t'yv?^; 

1- (4 -yjU^a^y vvl/) - 5 - } $ ^7.iVfc~)\<- 2 - ([1, 3, 4] 
*W7 , /-/V-2-'f;i/) -f^K-^; 
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5 9^*A,-fc-)V- 2 - (2-t'J vVU) ~ 1 ~ (4 - 7^^P-Ov/U) 
-lH-t'PU [2, 3-b] 

(4 _ y^^-wOi/M - 5 - ^ 9 yxfrfc—fr- 2 - ( 2 - t : 'J 5 *j 
-/V) - lH-h : Dn [2, 3-b] 

I - ^ys; n^drv-yb^ f-)^- 5 - / ? >7^;V-fc=.;l>- 2 - ( 2 - t : l» $ i/~ 
A,) - lH-t : nn [2, 3-b] if'Jv^; 

2- (2-77^) —1- (4 - y jv^ru-^yiz/v) - 5 - J ? yxAsfc=- 
yu — < V K— A- ; 

1 _ zyt, y/U/ =3-)V- 2 - (2-77-/V) -5-^yx;l/*-/^ 

y K— yi> ; 

2- (2-77^) - 5 1 - ( 2 - f U i^y* ^vV) 

-lH-tczD [2, 3-b] \fVi?>\ 

!_ (4 -^/V^n^^-vyA-) - 5 - * ^XA-^—A-- 2 - (5 -^^^"7 
yy-2 — <JV) -lH-fno [2, 3-b] t°Vi>y; 

2- (2-77-^) - 1 - v"^ n.^=*r vvM ^A-- 5 — y 2 y 7 y*jVfc=. A-- 
lH-t'no [2, 3-b] t'U^V; 

2- (2-f F7t Kn77^) -1- (4 -7;l'to'<^^l') -5-^ 
^ v^A^—A- — ^ K— A- ; 

2- (5, 6-ytKn-2H-4-t"7-/V) -1- (4 - 7 o -< ^ v 
AO - 5 - / # y^A-^—A- — ^ y K— A- ; 

A-tf y v 5 ^- 2 -<< A-) -Y > K— A- ; 
!_ -2- ( 5 - 7jA-*> > t° y 2 - -f A-) 

- 5 - * £ >-x/v^— /w^r >- K— A- ; 

j_ (4_ 7/ ^ n ^y^) - 5 £">yN/W*~/U- 2 - (5-/f/V7 

5 y ^;^'-^t'!) i/>- 2 -^A-) -f ^ K— A- ; 

2_ (4-7/^P'^y^ - 5 -/ #y*)Vib—i\s- 2 - (3-t : yvvV 
y< ^A-) > K— A- ; 

! _ (4-7/Vtn^^yyV) - 5 - * 9 VXA-*~A-- 2- ( 3 - t' y vA-) 
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4 > Y—As ; 

1- {4-7 j\,$-w<> vvb) - 5 -/ fyxsl-Tfr- jv- 2 - ( 1 -jr^-y- 
3 - t : y v?yu) ^ K— ; 

1- (4 -7;U^"P-<>if ^7.)V-fc=-)V) - 5 — > ^ y7.)V-fc-;\,- 2 - 
7 s /— z^- 2 -^yw) K— ; 

1- (4 -7 jvjru^y'sjV) - 5 - /■ 9 yX/Uft — iv — 2 - 
[1, 2, 4] h V 7/-yU- 3 -fAO ^>K-^; 

1 - (4 -^yl^P-^vvlO _ 5 _^ ^^^ ; v^-yu_ 2 - (3-^^;u_ 
[1, 2, 4] «fy7/-^-5-^f^) -T>K-^: 

1- (4 -^yi^n^c/vvb) _ 5 ^ v^/v^-yu- 2 - (5-^5vV- 
[1, 2, 4] ^-^-thvT^— yL-- 3 -^yu) > K— ; 

1- (4 -^yl^P^Ovvl') - 5 $^^}V-fc=- jV- 2 - (ff7t Kn 
t°^^-4-^;w) ^fyK-^; 

5 -/ <?yx;ls7fs=.;ls- 2 - ( 1 - ;*-=*r 2 - k* y vvW) -1- (4-7yP 
^p^^vv^ - lH-tnn [2, 3-b] fV^; 

1- (4 -y jvirv^i/^jis) - 5 - / ? ^x;i-ft=./i>- 2 - (2-^7/y 
yu;>< ^yi-) -Y >- K— ^ ; 

6- (1- (A--7 ivis-u^y-y^) - 5 - ^ ^ ^^yl^^ yb- 1 H - t : n p 
[2, 3-b] t c y 2 -^yu) -^J-^mt^-^T ^ Y ; 

2- ( 2 -^y^^>^>7 7 5 --Tyl-) -1- (4 -7yU^-D-<>- v=yU) - 
5 -> 9 yx/Uft-;i>-s( y y— ^ ; 

2- ( 2 -jt/yHtfdf-S/?? >- 5 ->fyi'> f-yV) -1- (4-7^to^i? 
yw) - 5 * >7.yW* — yU-f ^ K— ; 

1 - (4 -7/U^-n^y^yl^) - 5 - ^ ^*yU*-yu- 2 - (4 - t°y 
W^K— /V; 

1- (4 -^yW^-u^^vyU) - 5 - ^ * :/*yU# — yU- 2 - 
4 - fc' y 5/yu) -< > K— yu ; 

1- (4 -yyl^n-OvvU) - 5 - 7< ^ >^yu* - /I.- 2 - ([ 1 , 3, 4] 
Jt*WTV-fr- 2 -4>V) -lH-tnp [2, 3-b] try^>; 
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5- {4 - 7 Jls^-v^l/i/jV) - 2 $ y^iV-fo — >\,~ 6 - {^--?y*—j\,- 
2-4 JV) -5H-t : PD [2, 3-b] t : r/>; 

5- (4 -7 si<Jr<a<<yi/ju) - 2 - / ? ^.x;u^— )\*— 6 - {ir^^V—A, 
-2-4 fr) - 5H-t : no [2, 3-b] t : 7^; 
5 1- (4-7yU^*p^<>'> f yU) — b-*9*s7*As-fc—jV—2 — (5-7;bxf-n 

t ! U - lH-t'PD [2, 3-b J \?V 

1- (2, 4 - 7 d i/jV) - 5 - / ? > X/\sti-,=.;U- 2 - 
([1, 3, 4] **WT*S—J\>-2-4 As) -lH-t ; nn [2, 3-b] 

-2- (f7y-^-2-^;l/) >f ^ K— As ; 1- (4 - y ^Jru^isi/jv) - 
2- /V- 2 ->f yU) -5-^V^;l'*-;l'-lH-t ! nn [2, 

15 3-b] tr'J ; 21151 - {A-y -5-}#S*lVifr=.A, 

-2- ([1, 3, 4] **WTV-;\s- 2 -4 As) 4 > K-vK &U^tHb 
ol^lclf I L Hl^ L < (ill t wffll, mf\zz<oKfaifaifift\z.ft*. 

25 Ct^'T^S, 
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SO2R3 

Vc^m 1 Kc&m 2 ik-Sto 3 



Mil R20 2 S > ^A 1 _ KOH ^ R 2 0 2 S A,_ 

A 2 H 

S0 2 R 3 

R 2 0 2 S N .Ai 



R 1 CH 2 Hal 
Het — 3 — - 



.> 



-Het 

^A 2 ' -N" 



R 4 TK^m^Xfih y /^">y^S$:^t ; Ha Hi, &3?fJ£^\ H^H 

Idfe^T, (iitfW0 9 8/5 1 6 6 7^-St/#F^3p 

1 1 -2 9 5 5 3^m(DmMm III-l (-ISfc) /^b^^ — ft 
^l^tlR3S02C 1 (R 3 ft. ^^S, 7x=/H, Xli4-^f^ 

7 &g<D#£TT*£^£-fr7V#, t££*Q.J£UJD7K#*l¥-r5 

h/U^V, #->U^ 7^7t Kd77>s Xltl, 4-i/Jr**)-ls 
«E-Cff9o RffcWu 0~ l o o £ CT-trv\ t< l 0~8 QXiX-^ro, 
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/K 4 - v>r^rf-VcD^#^^ffl^O: KfcltO^ 1 0 0 ; CT'^TV\ 

»*L<li, 1 0-8 O'Cfff 9c 

{b^2/j>b-ft^3^cD^&d:, {b^2!l. FjrMOgHe \&G-fZT± 
fl^Wb^R^-CsC-He t (Rj liv 7K^^f-X{i h y y f-zuv-y /US 

- h y ^) ^1^7^-7 a, tr* (-i^y- h y /u) A&£'£/fn\ 

fr^LOitf* (HJ7i=^7^) v^A£ffl^S c IPOf^ili 

LTfiffl (0), fiE&ffi (ID. HffclB Oh (ID, &ffciE (1), 

«B (in. stitm uk 3!7^«b (id. s^mh (i), mtm an, 

IE (IDfc^Srffl^Sris, &iL<liH7tt (I) £ffii^5 0 MtLtiif 

f^r $ ^, /*s§# y ? a, h y -7 a, j^»7K#-7- h y -7 a, j^s^tk** y 

1, 4 - 'JJr*-*y>, N, N-^^f^*^7$ Tirb-hy/u, N, 

A7; K&ffl^T?Tft5>K fcSVMi«S^T-tT9o KJ£til 5-1 5 Ol'ffr 
5 ^L<!14 0~1 2 OtttT ') , 

3 frbik&to 4 ^(D^mz. 3 z: <b J: 9 fif 0 - <t # 

h7tKn77>, i-f/K yy f^yx^y, 1, 4 - i/Jr*^ v^d 
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li-l 0 C C~ 6 O c CT'tTV\ t < iiO~4.0 = CT-fT'). 

ik^#>4A»e>'fk-&^5^co^ti. M4^ii)iaiL s S-SO2R3 £ 

i-VVVJ-^ ykMit V f ^a, £*S£# D -7i^ &&-7-hy-7i*, Itlfey^-fcft 
t'&ffiv^^ t< fizKBHfc* l"7i*&ffl</^ : MliLTIt 7j^ y 

h 7 t Kd77 ^©fi^iSSE ; XlizK, y * y — ;k &t/x h7t Ka 7 7 
^i£g££fflv^ KffcteO~i 0 O^-etTK #£L< fi, I5~i0 0tt" 

&lt6®Ht^XfM (fS^-f^XH^^tr) ^o^a*i-5^i»5 5^b^ 

* fc. , << > K-^gtw 5 ffi'^ti ^ 1 - z> &it <z>ii&£as r 2 o 2 s - t- fc 5 m& & * 

Rl £*Tl-5ffc'&fcRiCH2H a l (Ha lfi, ffigfSlfF,^ H^HF^ 3-7^ 

n v >m*&$tt) x-mm t r i c h 2 - x-t- 5 - 1 k «t 9 ?r 
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y^n tvur 5: H\ y^^^fx ( h y ^a-> y a-) r$ K&t*£ffli^^ 

MiLTte, N, N-^^^/ts/l-AT? h\ N, N - v=> ^Tir h T 5 K, 

*m^Z>-_ RJCSH- 7 8-5 0°C-C*tV\ »^ t< ti- 7 8~3 Ot-CtT^o 

£/c, 'fb-&^R 1 CH 2 H a 1 (D^^"9 icHfc^t) R i C O H a lXliR 1 S02 
Ha l^fflV^ltCict, ZKZftlAz flS- (c = o) -Xii-S0 2 -t' 

f^S^A,^- CHO-Het RaS^A^ ^ Het ^Sy^A,^ ^ H et 

^ ^ A f^N OH ^ A2*^ 

S0 2 R 3 S0 2 R 3 S °2R3 

<fc-S-«5 7 fc^«l8 9 

K<b R 2C>2S^A 1 ^^ Het KOH^R 2 0 2 S A,.^, Het R 1 CH 2 Hal_ 



A 2 N , A 2 H 

S0 2 R 3 

\t§m i o fc-s-fc 1 1 

R20 2 S >V ,A 1 ^^ Het 

IP"' 

V 

ft-fr* 1 2 
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Slt^2!lt5^-C, {££^7 (WtL.OTO 9 8/5 1 6 6 7 -5§-;RU<!ftM¥ 
1 1 - 2 9 5 5 3-5H^g(7)H»J 1-1 iZ&ffl ^bit^8^(OmWt. 
®7 &&mmmLtL&* efl^lH e t^tt^T^Tt KCHO-H e t 
JS£-t*\ {fc£#>7 irSH e t ££^u>££^LT^£^3 ~ tiii'PfT? 

y^fvuv-'j^) 7; h\ n-7'f;HJf ^A, sec - y ^ # A , 

ten-7'^y ^Afc^&ffl^S^ ^ L< (iU f 1 ) AvV yjnt^T 5 
H\ n -^/VJf^Srffll^: tTfi, f h7t h'n7 7>, 

5 0 =C -CtT V \ *? * L < it - 7 8 ~ 3 0 'CT'ff 0 = 
£ "b;i, jk^&CHO-H e t cof^tot) II, -fb-^#)CHO-CH2-H e t Sr 

ffl^sr.ti^«to"C, n^2-efcs-«:^ (i) ©fb^^l^:i:^t'§?)c 

f^CHO-He t<Dftt>*)\^ - (C = 0) -^«5^Sr*i-5 
He tSrfflV^- tlCioT, n/j5 0t'fc^it (1) <Dft.&to*'&Z> Z. t /!> 5 

(1, 1 , (7tfn^f-» -1, 1-ytFn-l, 2 -^>X3- 

(ih) ~mt-?>%~>, w&m.. t !)y;^y 

^>K^(l, 1, 1 - h y ^ (T-tr^n^i/) - 1 , 1-ytFn-i, 2- 
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ytet'Zm^ZfjK ft* t< tii^ n K£fi- 7 8~5 0 ; C 

T?fTV\ L< li- 7 8-3 CTCT:-fT5= t K7 £ ZMyil* , 

L < te^Lf-U^y =— /I'&ffll'^: RfS!il'5~l 5 0t-Cffp 
fr£ t< fi4 0~ 1 2 O'CXrfO-. mbM5t\Z%\<"Z>m&kLXlt. '<7*s 

*>j»mm&m^z>: fxJtmmtLxa. mm^^ 

1 ~ 5 0 it > L < I* 1 Mflt Xft 5 e 

nn^^V, ^on*M, ttJ—fr, ;K ^£*afeXteift£'i8 

Xlifh7kKn77^ y * — ^Rtf7K<Oig'g'&l&&fflv\ m- 

jfcte - 1 0 °c~ 6 0 c c-eff v \ * u < ii 0 ~ 4 0 "cr-n -) c 
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LM * / — ^cotS^IK ; tK^ l, 4--/W>M ; ff7tKD77y»?l 
-g-^K : xtiTk, ^ ^ y -^0r F 7 t K n 7 7 yto^iM^ffl i ^ 5 Kfc 

li 0 1 0 0 -C tfl \ L < {±, 15-100 °CT'tT 3 = 

OiRl ^%i-5fl:^RiCH2H a 1 (Ha Hi, H^JJ^ 3* 

^ixf^fyF\ 7J ]} •? A - t - '/ V * ~s Ks Uf^Ay^y/nt/l'T; F\ 

y^At-x ( h y y ^vi^> y ^) r $ Kftif&fflv^av #3= l< tezKatffc:-*- 
h y ^AXiiy f^y^ y/o tyur $ K£ffl^3 = sj&jg&t lti± n n, 

N-y7fM^A7;K, N, N-i/^ Wtb75 K, rf7tFo77 

L<fiN, N-y^f/^W^ KXHr h7k Kn77>*ffl^5= £j£fi 
- 7 8-5 0°CT'tfV\ ff^L< tt- 7 8- 3 O'C'Cff 5 c 

I^RlCH 2 Ha 1 (D{Xt><0 vl-fb^t) R i C O H a 13Z.iiRiS0 2 
Ha l^ll^j^iaot, ^il^ilA;) (C = 0) -Xfi- S 0 2 -"C 

<fc5-JE5£ (l) <Dik&fa&'&ZZ fflv^ikS, KJ&?§8£, 

f i R i C H 2 - £ * A "f 5 ! 1 m ^ 5 t w t m & X h 3 o 

*fc5J£SiX(i2tH^fc-lS:^ (i) wte£4refe5{fc£4&6X&fl:-& 

mm % £ % max ii*s£ 1 1 -c # v * * # . l < i*^ * / * m i ^ t 

SJCSti 0-8 O'C-Cft 9 L < !i 1 5-6 O^T'tT 0 „ 
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Het«l-COOR.| R4 lis 1 ~ 3 (D\g.m%L< it 

ggf^y?^ TKKik^-.hy^^, *gtfi:yf-*^ r^d^a, &iH-hy 

#\ L< * y-A-£fflV*5 s K/£JiO~l OOiCT^fV\ #£L<fi. 
15-10 0 c Cl?fT9c 
He t^f^S-COORj £W1-5^l-&tt37/l^A^*xA^#/U#' 

'/y^n/V-yK fF7t Kd77^ 1, 4 - ^^f-9->, Tir h 
Sc. SJEStto— 1 0 ot:-cm\ #J-*L<I* V 1 5 ~ 1 0 0 c c-?1t 9 = 
-CONR 5 R 6 (wZ-C*. R5 RXfRs ii, PI— Xfi^^o-r, TKsjSJgi^ Xit 

* n y KtLfc^lI, »Mff57^HNR 5 R 6 <b % tg 
m<Dft&TXn#ttTX'fcfc£#ZZ.b\z±?)fioZkfrV£Z> 0 Bf* n y K 

k-t&mcDnmtLxi^ mtf-*-^. mt**w^. ^^^i^y, be 

•Cfr 5 L < ti, 2 0~ 1 0 O c CVftv, 7 5.>b<DB.fc\z.m\t*Z>i&&bL 
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£P£ L< (It 1 h 7 t Kn 7 7>&ffl^£> r JKftfi- 1 0~ 5 0 : CT:iT 9 ^\ 

He t ^MmS^^^^^^S^^-t"2)^!l*3lt5*^^>^^ScO 
5 S-CONRjRfi -C0^^1i x #^>v^S£«I££ijT-*ML«::: x 0fg 

i -jjv^r* ■>- h y (y^yuT-;;) A^^-iJ-^yi^n 

"7 31— K a^is/Ujjslstfi/J 5 H\ v^^y >g£->7- K&if&ffl 

10 V^/A if* L< fi 1 , 1' -jj/istf^/is'sj $ ^y-yUXfi-<>y' h l> TV — 

15 **>&fflV>5 t K£fi, -1 0~5 O c CT-tf9/0^ »^ L< (i0~3 O c Cr-n 

He t ^Btft**/U^^->/US*^1"5#^^i3^5*^#**>^SW 
S-CONR 5 R 6 ^<753Elft{±s *^#'^^>yUS*r^ n nj^^zc^x^*5ctt>'^ 
l^SLfcii:, pTrScoS^^-tST^ VHNR 5 R 6 fteltiiilUo 

25 3lfi^-£«^ LTffll^//\ fftKlif r7t Kn77>^l^ : . Sim 

- 1 0 ~ 5 0 c CT'ff ') L < 11, 0-30 ; CT'?T 1 c 

He t^ey W^fb^^ftSST'fc t'!; v?>N K^O>£ 
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fclt- 1 0 C C~6 O c CXft^\ &$. L< Ii0~4 0TO5 { 

*3g$£>{fc-g-4&li, d^-^v-W— 1?- 2 (COX- 2) PtSflsffl^U 

^co^-g-oS-^ftli, l B^fc^ gntll. 3-1 5 Omg/kg, 
^SPT-fi, 1 ~5 Omg/kgT'fcSc 

»Hk-t-5ri7>s-e#, mm, i3^±jvn, t&su, mmt mm. mm. mmmx 

hi-, mmiu^^xmt&mzftzmtoi&ftx'hz, m 

mm. mnm. m^m. \mm. %fem. mmKmrnmrnzfem-tzztfrxz 

Hifcffl 1 

2- (2-7!)/!/) -1- (4 - ^A-^n^^vvU) - 5 - * 5> V — 
1 H-tnn [ 2 , 3 - b ] t : U 
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Me0 2 S 




F 



mm 

m^$fm%T . 2-7;/-3-3-F-5-^f^ftt :, J^> 
(7. 6 3g) ©t^yy^ (3 0ml) \Z. 1 5 - 3 0 : CT*-<>ir>^^*-^ 

^n!) K (7. 9ml) 6 Otllt 1 5HWifLfc ; 

tSfnj^^7K*i- h y ^^zK^^ilfoit, n p y ^ vciffl U MtK^-v^" 

{$<7)y ^ y —/V- i/#3f-V-*s'1B: J afe1& (1:1. 2 0 0ml) 1 5~ 

3 0°C-ei#l/E7K$Ht# y *.McjgiK (6 4ml) SrflDx., 6 0tl:TimW 

Lfc„ ft^-es^STfiasi^ifeTK^ h v v ^7mm~hrt, *st n a y * >x- 

v-y ^>*7A^ a-v h^77-{- (y ? y — A- : y* n n^V-A^l : 5 0) 
&fflV^T#*tU G£$5|5<OBtt4fc6. 4g (5 6%) 

iH-NMR (CDCI3) 6ffi: 2.41 (3H, s), 7.47-7.69 (311, m), 7.90 (111, brs), 8.13 
(4H, m). 

(2) 2- (2-7i)^) -5-^f^f-t-i-^yt'y^;u*-/v-i H- 

t'un [2, 3-b] fy^WH 

2 -^yf yx;^^;V7 ;/-3-3 - K-o-y £ U v y 

(1. 6 0g) OyWy^ (4 0ml) 2-xf^77^ (7 2 5ng), 
tT^ (HJ7x-WX7^) &lt:^7 v>7i* (I3 8mgh 3>7ttJl (I) 

(7 5mgh h yxW^ (5 9 8mg) £HI»;U tt^^ 6 O'CilT 1 H# 

^^v"7A-e«t, iETSiLt ft^n y * 7 ^ 
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ftC0 g ft® 1 . 2 4 g (85%) ttnt--. 

iH-NMR (CDCI3) 8ffi: 2.50 (3H, s), 6. 56-6. 58 (1H, m) , 6.65 (1H, s) , 6.79 
(1H, d, .1=3. 3 Hz), 7.43-7.59 (3H, m), 7.62 (1H, s), 7.74 (1H, d, .1=2. 3Hz), 
8.13 (211, d, J=7.6Hz), 8.44 (1H, d, .1=2. 0Hz) . 

(3) 2- (2-7P^) - 5- / ?l/x;]sfr=.j\s- I -'<> J t£>X;l<fr=-;l'- 
lH-t ; nc [2, 3-b] \? V is > <Dffl$k 

1(2) <DXSt?^fc^4fe (1. 24g)(O^^Dn^>-^?/- 
(5:1, 1 2 0ml) \ZO : C\ZX s ^ J** J 9 

L^-h67XfO^ (5. ]7g, «8 0%) O^T 3 0#W], 15~ 

3 O c C-C- 1 fTOH#L7c : S/StSSrlS^^iftTK*^ b V ^i^k^Mfc 

3vu= 1 : 1) £JBV^T#ltiU B#J*J0. 8 9 g (6 6%) ?r#fe 0 

iH-NMR (CDCI3) 5ffi: 3.12 (3H, s), 6.60-6.62 (1H, m) , 6.84 (1H, s), 6.86 
(1H, d, .1=3. 3Hz), 7.51-7.68 (4H, m) , 8.26 (2H, d, J=7.26Hz), 8.40 (1H, d, 
J=2.3Hz), 8.99 (1H, d, J=2. 0Hz). 

(4) 2- - 5 $ 1 H- t : n d [2, 3-b] 

HffitfiJ 1 ( 3 ) (OXUX'^tzit^ ( 6 7 5 mg) ©fh7tKn77^-^ 
^-tf-ViRS-iSiS (5:1, 1 2 0ml) \Z 1 &fefr&<t# )) $ J*fcf£i& (5 ml) £ 
Mx.. 6 0mi 5l$Mit#Lfce &^T\ KJfcifc&zkUiifctt* gl^fvUT' 

4 3 1 mg (98%) £#fc 0 

iH-NMR (CDCI3) 6 fit: 3.17 (3H, s), 6.61-6.62 (111, m), 6.83 (1H, d, .1=1. 7Hz), 
6.87 (1H, d, J=3.3Hz), .7.65 (111, d, .1=1. 3Hz), 8.46 (1H, d, .1=2. 0Hz) , 8.93 
(1H, d, .1 = 1. 7Hz), 11.23 (1H, brs). 

(5) 2- (2-7UM - 5 $ ^*jVHTs=- )V- 1 - (4 -y/^uy<-y\y 
)V) - lH-lfnn [2, 3-b] \*V f s><»W& 

iifi^T, O°C^T»0iJl (4) «IST?#t(k^ (2 0 0mg) CDv 
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^f;^;^7? Klli (2 0ml) fll, frXitT h }) V J* (4 5. 8mg, M-g 
6 0%) &#Qxl, 3 OMffiLtL&iZ.. A -V fViru^ ?J >\,-/ u 5 K(2 8 8 rag) 

iETlilfc, #feftfc»i£&'>y #<^»«*p-v h 
^77^- (/• : * bd*^ = 1 : 5 0) ^ffl^T^gtU, 

CO g 2 3 9 mg ( 8 5 %) &fcfc„ 

1H-NMR (CDCI3) 5 fit: 3.15 (3H, s), 5.82 (2H, s), 6.49-6.51 (1H, m), 6.59 
(1H, d, J=3.3Hz), 6.93-7.07 (5H, m) , 7.57 (1H, d, J=1.3Hz), 8.47 (1H, d, 
J=2. 3Hz), 8.85 (1H, d, J=2. 0Hz). 



1 _ (4 - -7 ivitv-^i/i/iV) -5-/9 ^7.}Vfo=-)v- 2 - 2 - 



iiti^T, 1 -^y-tfyx/u*:^- 5 -y ^^-r > k— ^ (2g) 

(7)Th7t Kn77^ (7 0ml) \Z. — 7 8°Ct\ n-^f;HJf!?^ (5mU 
1. 5 9M) £j8TU I3i&&"?3 0^Lt«, ^ V ^BE h y 

7SK (2. 3ml) fciRTU HUBS"? 1 0 #|HM«# L flfc#LfcKJ&fc£4fc 
\Zftf&&V-mkfo%#X&&.% Z O^F^/jMt-T 1 5~ 3 0 5 C*T'# 

&&&«JE©*LTftfeftfcSi&&->y •fiViV'-toy&tv? hf? 
7 4— (i>7 Dn^y:^ $ j—fr : RK= 100:5:1) £ffll^-C#8tU 

(4 g ) ^btLfim^oi --o-irv^ww^-zi,- 5-y ^-^ 




F 
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ft^>K-^-2-*;^>SI (4g) COf b7t KD77>iti (7 0ml) 
tl, 7kftT h y ^fvWT $ > (1. 8 4ml) S^^Do^lif/l' (1ml) &3)Q 
;t, m&£-V-3 O^IBJit^L^, 7V*-T* (2ml) £Eia£-?flQ'x., 1 5# 

1H-NMR (CDC1 3 ) 6{g: 2.50 (3H, s), 5.7-5.9 (1H, m), 6.2-6.4 (1H, in). 7.03 
(1H, s), 7.3-7.5 (4H, m). 7.55 (1H, t, J=7.3Hz), 7.93 (2H, d, J=7.3Hz), 8.05 
(1H, d, J=8.6Hz). 

( 2 ) i -^<yif y^yb*— yu- 5 ^f-^ ^ K— fr- 2 -iJfrif^lrT 

mm.m2 m (Dn^mb^itdt^m a. os g ) 07t>7tKo77^ 

igflfc (3 0ml) |:n-yy (Lawesson) tm (0. 9g) ^^n^L, 2 mmDUW-M 

(^no^^) £ffli^T#$£U (l. 1 g) 

1H-NMR (CDCI3) 6 ft: 2.48 (3H, s), 7.2-7.4 (5H, m). 7.4-7.6 (2H, m), 7.71 
(2H, d, J=7.6Hz), 7.8-7.9 (1H, m), 8.08 (1H, d, J=8. 6Hz). 

(3) l -s<is-£i,x/],ft=.j\,- 5-/^-^3-*- 2 - (fT 1 /-^- 2 

mmm2 (2) (DJLU^btltiit^ (5 0ng), 7-n^7tb7;Vft K 
i/t ^-J^T± V— (0. 0 4ml), p- hfrx.yxjvfcy&i (lmg) IkXJtftWl 
(0. 5ml) 0 0°CT'l B#TO#L7l 0 iJETIii> iSlxf^ 

1 W^J (42 mg) Srftfcc 
1H-NMR (CDCI3) 6lt: 2.50 (3H, s), 6.87 (111, s), 7.30-7.42 (4H, m), 7.51 
(1H, t, J=7.3Hz), 7.59 (1H, d, J=3. 0Hz) , 7.82 (2H, d, J=7.6Hz), 7.97 (1H, 
d, J=3.0Hz), 8.11 (1H, d, J=8. 6Hz). 
(4)1 — ^TsiV-fa— 5 - ^ 9 -y^jV-^^jV- 2 - (^7^-^- 2 - 
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UMffl 2(3) (DlMX%btltz.\\L^ (42mg),rF7t Kn77^(lml) 
#.tf 7 K (0. 5ml) (DU^m^K^r^y^ (OXONE, 1 5 0mg) %1)Uz., 

3 o y^mmw u 1 5 ~ 3 o = c-c i . 5 mmw Lit, m^mm^m-r h v v ^ 

/u=l : 1) £fflV^#$£U SSfefatt^ g l» (3 9mg) Sr^fco 
iH-NMR (CDC1 3 ) 6ii: 3.09 (3H, s) , 7.03 (1H, s), 7.47 (2H, t, J=7. 3Hz) , 7.59 
(1H, t, J=7.3Hz), 7.63 (1H, d, J=3.3Hz), 7.9-8.0 (3H, m), 8.01 (1H, d, 
J=3.3Hz), 8.19 (1H, d, J=1.7Hz), .8.39 (1H, d, J=8. 9Hz) . 

(5) 5 -/ t^wfr—fr- 2 - (f7'/-;v-2-^^) ^>K-;v©ll 

%Wfo1 (4) (DT.nX~nbtltzik&<V>) (3 9mg) <D*9 /—flslfeW. ( 1 ml) 
\Z. 1 5~3 0"C-Ciaj£*SMfc:&y f^*»«(0. 2 ml) ^r7JD ^L. 6 0°CT*1B# 

H^iHiU Stt^ (2 7mg) £#fc 0 

iH-NMR (CDC1 3 ) Sffi: 3.10 (3H, s), 7.16 (1H, s), 7.43 (1H, d, J=3.3Hz), 7.56 
(1H, d, J=8.6Hz), 7.78 (1H, dd, J=1.3, 8.6Hz), 7.85 (1H, d, J=3.3Hz), 8.29 

(1H, s), 10.57 (1H, brs). 

( 6 ) !_ (4_7^n^<^v?/V) - b - * 9 SK^—fr- 2 - (f7/- 

H»J2 (5) (DXmX'nbfttcit&M (2 7rag) Oi?^;^;l/A7U'l8 
m (1ml) HtK^T, 7K*ik-7-hy!7A (lOmg, tt«6 0%) &tf4-7/M* 
D^i^vvl^'n U" (0. 0 2 5ml) £JJ0;l, 3 0#MJt#Lfc<, fift 

-^>-:^rc^^=l : 1) £fflVMT#8tU &£$*<DSftfe (2 3mg) 

iH-NMR (CDCI3) 6tt: 3.09 (3H, s) , 6.05 (2H, s) , 6.93 (2H, m), 7.06 (2H, 
m), 7.20 (1H, s), 7.39 (1H, d, J=3.3Hz), 7.43 (1H, d, J=8.9Hz), 7.75 (1H, 
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dd, J=2.0, 8.9Hz), 7.88 (1H, d, J=3.3Hz), 8.31 (1H, d, J=2. 0Hz) . 

ws&m 3 

1 - (4 -7;vlru^/V;v) -2- {**^V-/V- 2 ->T M 
^i^-lH-fno [2, 3-b] hfy^y 



ft-lH-tnn [2, 3-b] t-'J-^^coW 

ii#iIT, ^-dfU-'/-^ (7. 6 g) St^X F7tKn77y (13 Oml) 
O^Wd. 6 1M Cn-WU 7$/*^ Z-V-^&IGi (6 5ml) £-7 8^ 

(2 8. 9 g) Jk&T F7t Kd77> (5 Oml) <Z)iB£--«J&- 7 8°ClZXl}Qz., 
7 8 ° C (~T 1 B#IHK 0tl:T3^1, 1 5 ~ 3 O^f 2 I*|K1«# Lfc c 
KM^iffiTl^t, MtC^*-^> (2 0 Oml) tfffchLfcTO 
hTiSS'JU iifiSMJETMU Si££8iJE&eK:ttU 6mmHg 
iCTl 0 5 - 1 1 2tQa^l 9.4 5 g &#fco n a ^ ? 

(3. 7ml) St/^^DD^y (2 3 0ml) w?n<£^£ o°C(c: 
Tip*., Ott'3 0#Pfl, 1 5~3 0°CT'3 0#IVJit#Lfco KiKit^ 

fcSrftffifc-CfciftU Mi: UT 2 ;/-^&'£triS£-&fc 
3 7. 7 1gHt IIIIIT, v?^^-^-^^ (4 0 0ml) !:7tfl/> 
^'^?rl Oy 7 h^t, 1. 5 3H ©n - ^f ^A^dftXjgiS 
(10 0ml) £-7 8'mTJ0;t, 2 0#|HJJft#Ltf: 5 Ml^-^n^ 
H?->/-,u£^tj>?j^3 (37. 7 1 g) Rtf^fvU:*— 7Vl/ (8 Oml) cQ^-g- 
(fo%-7 8°C\ZXMz., 7 8°C»IT3 0#IBK - 2 CCHt 9 0»IB 

v^^ifv (i o Oml), 2 - 3 - 3 - K - 5 - ^ 




F 
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fWty-^y (6 g ), h \)a-=f-)vr^^ (2mi), a V\tW,— m (0. 1 g) 

(hU7i^77^y) Sft^7v^^ (0. 35g) £rftP X. , 

7-';^7^^D-7h^77^- : ju= 1 : 1) U B ft) 

*0. 7 0 g &#fc„ 

1H-NMR (CDC1 3 ) 6^: 2.51 (3H, s), 6.94 (1H, s) , 7.37 (1H, d, J=0.7Hz), 7.46 
-7.62 (3H, m), 7.81 (1H. d, J=2. 3Hz) , 7. 91 (1H, d, J=0. 7Hz) , 8.22-8.27 (2H, 
m), 8.49 (1H, d, J=2. 3Hz) . 
(2) 1 yxjVft— )V- 2 - (^-df.-^'/— ^- 2 -5-^^> 

^^-lH-^nc [2, 3-b] try S^OWMtt 

! -s<^Mi/^,Vfc~)V- 2 - (^■^i^y— /V- 2 ->f/U) 
-lH-t ; DP [2, 3-b] t^v^V (2 8mg), -7^i/<?A^;/^=ir 
•>7^U-h6« (1 1 6ib 6> ^80%), -y^PP^^y (1. 2 ml) 

&i>*^y-^ (0. 5mi) (o?i^om3o«j$Lfc 5 Sffca-s-to 
fits*-*- h v «jET**tbfc«Wbnfcas*'>'; ^7^* 

7A^nv^77^- (^df-i>-> :ftSfe3if-^= 1:3) tdttU 1 ttfo 1 4mg 

iH-NMR (CDCI3) 5 fit: 3.14 (3H, s), 7.13 (1H, s), 7.42 (1H, s), 7.54-7.70 
(3H, m), 7.95 (1H, s) , 8.35-8.40 (2H, m), 8.50 (1H, d, J=2. 3Hz) , 9.06 (1H, 
d, J=2.3Hz). 

(3) 2- KHr*^J—iV-2-4)\S) - 

[2, 3-b] t°Vi»(Dmm 

1 -'O'-tf ^yWl/xfcn/V- 2 - (^1^/— 2 — ^f/W) -5-^^>^/l^ 
*^-lH-tfno [2, 3-b] f'Jv/y (0. 3 5 g h *BHfc# U ? 

(0. 3 4 g) RXft? /~J^ (3 0ml) (DU^fr 15 — 3 0^3 O^ffiliK 
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7h^77^f- (^*f-^ : KK^f^= "1 : 1) KftU aW^O. 19g£ 

] H-NMR (DMS0-d6) 6 ift : 3.30 (3H, s) , 7.31 (1H, d, J=2. 0Hz), 7.51 (1H, s), 
8.35 (1H, s),8.63 (1H, d, J=2. 3Hz) , 8.81 (1H, d, J=2. 3Hz), 13.30 (1H, s). 

(4) i- (4 -^/l^n^^vvk) -2- (:*-=*•>:/— /V- 2 —OW) -5- 
>^y^^-lH-t ! nn [2, 3-b] t° ]} is^iDMM 

2- (^-^f-y — /V- 2 -5-^^yx;V*c;l/- lH-f op 
[2, 3 - b] t°U v^(0. 1 9 gh 4 U*(0.16g), 
TkilUfc-*- HJ (3 2mg, *E£6 0%) f ^*/^7 5 K (10ml) 

5-3 0 e C"C3 0#M8H$Lfce t::7kfcaD*. % WttiLfc 

ft»e>n*:««t (o. i4 g ) ^m h ^ (mst^^-^-t» fcf+u s#j 

4fcl9 2mg £#/c 0 
mp: 200-201'C 
MS: 371 (M + ) 

iH-NMR (CDCI3) 6 fit: 3.16 (3H, s), 6. 18 (2H, s), 6.91 (2H, t, J=8.6Hz), 7.28 
-7.35 (3H, m), 7.77 (1H, d, J=0.6Hz), 8.55 (1H, d, J=2.3Hz), 8.95 (1H, d, 
J=2. 3Hz) . 



1- {A-yjv^rx2^.y-i/jv) - 5 9 v^iv-fo— jv- 2 - ([1, 3, 4] 



(1) 1 5 -pt^vvf-*-- 2 - ([1, 3, 4] 



mm 4 
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1 --<>if 5 -^^/l^f-^- lH-^y K— /U- 2 

i^f;H7f^ (3 7 0mg) <f)^9 / —J^WM ( 1 2 ml) (I 1 5 ~ 3 0 "CI^T 
t K^v^lTkM (0. 5 5ml) ^r^JDx.> 1 39#ffl»ML, Hi^t K^v 
>l7KfB^ (0. 5 5ml) 5B#F B ^DM^tfc c £/Sfi££M/±Tit*f U 

fc Ic^'gg (9ml) £r^Dx.x 1 B^MilflftL/Co S^^^MffiT?!^ L, 

^^MJETiglL, i--<^if^^/U*-^-5-y^^^--l H — r > K— 
/U- 2 -tf/Vtf'^-N' -*;V^/Wt F'7v/ KW*&£j&4£) 3 3 Omg £#7t 0 
^ ^-C#"b^yca«^5 5 0 9mg byf*'>l&{kV > (1 5ml) <Z>^£",f££ 1 5~ 

;^7i^^o-7h^77^- {mtk^"?^ = 1 : 2) £ffl^T#8tU 

BW«)2 6 5mg £#/c e 

1H-NMR (CDC1 3 ) 6«: 2.51 (3H, s), 7.14 (1H, s), 7.3-7.6 (5H, m) , 7.76-7.80 
(2H, m), 8.08 (1H, d, J = 8.57Hz), 8.66 (1H, s) ; 
MS (M+) : 371. 

(2) 1 -^sH's 5 9 2 - ([1, 3, 4] 

t^t^y-/!'- 2 ->r/v) >r >- k— 

HMtfij4 (1) X-mt-it^ (2 6 5mg) ©fh7tKn77^« (7ml) 
\ZO°C[CX. **y> (SftiffiS) O 7 Omg) COtKM (3. 5ml) £?8TU 

i^^7^ 7 7-(- : Rg?3i^=l : 1) £fflV N T#gtU B6*J 

^2 6 2mg £#fc 0 

iH-NMR (CDCI3) 6fit: 3.09 (3H, s), 7.31 (1H, s), 7.4-8.0 (5H, m) , 8.02 (1H, 
dd, J=1.65, 8.91Hz), 8.26 (1H, d, J=1.32Hz), 8.36 (1H, d, J=8.91Hz), 8.69 (1H, 
s). 

(3)1- (4 -7 jVirvOisjV) - 5 ?>X/V-fc=. J\s- 2 - ([ 1 , 3 , 4] 
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HfiEW 4(2) X*'&tz.ik&ty) ( 2 6 2mg) (D/ ? S — /V^iS ( 1 Oml) \Z 1 5 ~ 
3 0 c Cld-C1^7K^k^ V ?A7Mg* (2ml) ^^Px., 1 5 - 3 0 °Ci3T 1 B# 

TKSKR-f h V *A"T?ftflfe % «iSU 5-*9>*A'*-*-2- ([ 1 , 3, 4] 
*5-9-i/7*/—^- 2-4 fr) - 1 H-4 > K— /KZ>fi£j£*5 (2 0 0mg) 

lifl^T, CCClT 5 * >-^/l/*-^u- 2 - ([1, 3, 4] 
v^TV'-^- 2 -lH-'f^K-^Oftilfife (2 0 0mg) ON, N- 

^f^A7S K&iS (8ml) "£1^ 6 0%7K^{b^ h y (4 0mg) £ 
^JP^L N 5#IWJ*#L;fc:&fc, 4-7/Vto^^P5 K (2 1 5mg) £3jP;t, 

2) £ffll^T#gtU afe»5|c©BWft6 7mg£#fc„ 

1H-NMR (CXI 3) 6it: 3.11 (3H, s), 6.08 (2H, s), 6. 8-7. 2 (4H, m) , 7.47 (1H, 
s), 7.54 (1H, d, J=8.91Hz), 7.85 (1H, dd, J=8. 91, 1.65Hz), 8. 41 (1H, d, 
J=1.65Hz), 8.50 (1H, s) ; 
MS (M+) : 371. 



5 $l/7.)\s-fo=- jl>- 2 - (2-tryv 5 ^) -1- (4 - 7;^nxy^) 
-lH-fnn [2, 3-b] try^ 



«J5 




F 



(1)2 -^sl£ls*)Vfc~;VT 5 / - 5 -tJ-jV 1 }-*- 3 -3 — K- t c y 
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2_ 7 ^-5_^f;i,ft-3-3-K-t!)^y (2. 95g) 

^*-HBiJ K (2. 3 5 g) ^t'U^ (1 1. 1ml) {dg>6>U 6 O c C 

'J jJtf/l>j]7 n?F^77^- Dn*/l/i : J — ;U= 5 0:1) t 

iH-NMR (CDC1 3 ) 6 US: 2.41(lH,s), 7.4-7.7(4H, in), 7. 91 (1H, s), 8.07(1H, s), 

8.13(2H, d, J=7. 3Hz). 
( 2 ) 1 — <>-fe? i/*,!,*-^- 5 (2-t°yvVW) -1H 

-fnn [2, 3-b] K°Vi?>(»MWi 

mrnm 5(1) -c#fc^% ( 1 0 0 mgh 2 - ^^=.^ tr y c 3 0 . 4 m g h 

fc-* ( h P7i^;^7^y) (I I ) W v y K (1 7. 3mgK 

3 (4. 7mg)(DhyxW^M(2. 5ml)£#tf *s 1 0 Ot 

gia^^y uffrWvMmt ^ h^^- (^-y-^ : mm^*= 1 : 1 ) 

^T^IL« IfeitWS^H. 9mg£#fc 0 

iH-NMR (CDCI3) 6 fit: 2.50(3H, s), 6.69(1H, s), 7.3-7.7(4H, m), 7.68(1H, d, 
J=7.8Hz), 7.76C1H, d, J=1.9Hz), 7.83(1H, m), 8. 16 (2H, d, J=7.3Hz), 8.44(1H, 
d, J=1.9Hz), 8.72(1H, d, J=4.3Hz). 
(3) ! -s<y-g^^jV*-jV- 5 -/ $V*)V-fc=.)V-2- (2-t°Vi?fr) 

-lH-tTnn [2, 3-b] Ify^ytfJflMK 

(2) Tr#fc<b-£t> (1. OOg) <D*unftJl'J*&1& (7ml) 
O'CfcTm-* o njg^&#K (1. 3 6g) £}J0;L> lH#Ffllfc#L 

^-;u=5 0 : 1) £Elvr#|*L6fc|gi&®S6<J*l . 00gW: e 
iH-NMR (CDCI3) 61: 3. 13 (3H, s), 6.82(1H, s), 7.3-7.8(5H, m), 7.87(1H, m), 
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8. 34 (2H, d, J=7.3Hz), 8.42(1H, d, J=1.9Hz), 8. 76(1H, d, J=4. 6Hz) , 9. 01 (1H, 
d, .1=1. 9Hz). 

(4) 5 ?>XA'fc=.j\'-2- - lH-t ; PD [2, 3- 

b] t ; y i?> 

mmms o) x-ntdt^ o. 8m g ) <d/? ;-^mm (o. 5 mi) ins 
fefrmtn v *> J»&&m (2mD &m?L, 2mmmmm^Lti-, bl&&t&. r 

At'gi, Mil, «JET»«Lfc e y^BfttWIK (pH7. 0) (C&ttv^nn^ 

^^-^=50: 1) £fflV>T#HIU efet&*©l«jft2. 4mg S:#fc 0 
iH-NMR (CDCI3) Slfi: 3. 16(3H, s), 7. 10(1H, s), 7.2-7.4(lH, m), 7.7-8.9(2H, 
m). 8.52(1H, d, J=1.8Hz), 8.7K1H, d, J=4.6Hz), 8.97(1H, d, J=1.8Hz), 
10.95(111, bs). 

(5) 5 $ ^K/VK-tV- 2 - {2-WsjV) -1- (4-7/W^-n^<> 
vvV) -lH-t'nn [2, 3-b] t c D ^^©WSS! 

HJfe"0(!5 (4) X-mtz.\t^m (2. 3mg) (DN, N-^fWA7^ KJS 
ffi (0. 5ml) (d, 0 , Cl:-C6 0%**{ktKy!>^ (0. 5mg) ^SD^L, IHifi 
S-Cl 5#|SMfc#L;/!: 9 p-7;^n'<>^D; K (2. 4mg) £0^ 

iitjoi, 1 5-3 ot-ei 0#r B m#t/c o 5ifcm*mmm7kmi- h y ^atk 

ilSLfc 0 #bnfc«aES:^y*y^Sll*S^n-r F^77^-(^nn*;^ : 
^y-^=100:l) £ffi^T#$£U 7mg«r^ c 
!H-NMR (CDCI3) 5 fit: 3. 16(3H,s), 6. 17(2H, s), 6. 81 (2H, m), 6. 9-7. 1 (3H, m), 
7. 2-7. 4 (1H, ra), 7.5-7.9(2H, m), 8.5K1H, d, J=2. 0Hz) , 8.72(111, d, J=3.8Hz), 
8.91(111, d, J=2.0Hz); 
Fab-Ms: 382 (M+l). 

mmm 6 

1- M-^Aoj-d'Ovvu) - 5 9 2 - (2-kl $v/- 
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JV) - 1 H - fc : n u [ 2 , 3 - b ] fc° V i 




F 



(1) 1 — 2- ( 2 - fc° y 5; v>-/l/) - 

iH-troo [2, 3-b] t°y^y©ii 

2 -^<>if V^^^-;i^T ^ 7 - 5 =f-jv=f-jr- 3 — 3 — K — t° y 
(1 . 5 3 g), 2 -m^-/ut°y 5 i/^ (7 6 8mgh \?X V V y^—frfrXVj 
y/^-^A-^ P ]) K (2 5 9mgh 3 ^H-H ( 7 0 . 3mg) <& h U ^ 
;U7^!Bi« (37ml) ^f 1 * 1 0 0°C\ZX 1 . 5B#WiJt#Lfco 

(^=3f-fr> :R|fc3i?vU= 1:1) &JEV^-C#KU 6 g ftfe 1 . 2 1 g 

iH-NMR (CDC1 3 ) 5ffl[: 2.52 (3H, s), 6.95 (1H, s) , 7.33 (1H, t, J=4.8Hz), 
7.5-7.7 (3H, m), 7.83 (1H, d, J=2.6Hz), 8.39 (2H, d, J=6.9Hz), 8.48 (1H, d, 
J=2.6), 8.87 (2H, d, J=4.8Hz). 

(2) 1 -^f-M y^^K-iV- 5 # yxfrfc- jv- 2 - (2-lfy$v*— 
/U) - lH-t'nn [2, 3-b] fc° y v^^M 

«0iJ6 (1) -C#fc^*l'(l. 10g) O^nn^Ajgi (3 0ml) d 
Ott^X, m-*aniS£.B.#|fc (1. 5 6g) ^rJn^L. OtlC-Cl. 5'n#MJ* 

!)*W7A^U7 h #77 4— {9 vaifrjVJ* : ^ ^ / — ;U= 2 0:1) £ 

!H-NMR (CDCI3) 6 fit: 3.14 (3H, s), 7.11 (1H, s), 7.40 (1H, t, J=4.9Hz), 
7.5-7.8 (3H, m), 8.4-8.6 (3H, m), 8.92 (2H, d, J=4.9Hz), 9.05 (1H, d, 
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.1=1. 1Hz). 

( 3 ) 5 _ / $ 2 - ( 2 - t : 'J 5 V-M - lH-fna[2, 3 - 

b] wsyomm 

mMMG (2) X'fflZik'kto (1. 1 Og) <D*f S-frMmWi (2 4ml) \Z 
l^TK^k* 'J ^A 7 Jc^ (4. 8 ml) ^iDX. % 1 5~3 OWl BfP^lf # U 

fc c gist sr.* $ j —)\'/i&X''ifcw&.. as&u jeic fttHn^©*®* 

(D^mm^WML, £*>i£Ttaf&8:&U 6M*t»@^4 1 7mgSr#fc c 
iH-NMR (DMSO~d 6 ) 6ifi: 3.31 (3H, s) , 7.50 (1H, t, J=4.9Hz), 7.54 (1H, s), 
8.65 (1H, (1, .1=2. 2Hz), 8.81 (1H, d, J=2. 2Hz) , 8.95 (211, d, J=4. 9Hz) , 13.0 
(1H, brs). 

( 4 ) x _ -2- ( 2 - fc° V 5 v^— vW) -5-/-*^ 

[2, 3-b] t : l^y©il 
li#i^T^ 0°CtCT, 3l5£#|6 (3) T**#fcfc^ (3. Omg) ON, N 
-v^ fvU*/UAT 5 K*8i£(0. 5ml) ^11, 6 0%7K*-ft^ £ ( 0 . 7mg) 

^ K ( 3 . 1 mg) 15-3 Ott 1 B#1M# Ltz 0 SJC5»E 

Srffifp^iftTK^^ V- y »> ATkiSiSUifott, h^^^-CtttJBL, ^ttlSSrtefoftit 

Sr'>y * y^^SlJ*!^ (/• * / — ^ : * o u*^A = 1 : 

2 0) Srffl^T^KL, Sfe^l©l^2. 4rag£#fc 0 
iH-NMR (CDC1 3 ) Slit: 3.17 (311, s), 6.33 (211, s), 6.86 (2H, t, J=8. 6Hz) , 
7.0-7.2 (2H, m), 7.22 (1H, t, J=5.4Hz), 7.67 (1H, s) , 8.59 (1H, d, J=2. 1Hz), 
8.79 (2H, d, J=5. 4Hz), 8.95 (1H, d, .1=2. 1Hz). 

%mm 7 

-iH-t : ua [2, 3-b] try^v . 
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Me0 2 S 




_ 1H _ t «pp [2, 3-b] tf'j i?y ( 1 5 Omg) ON, N- v** fvl/3lvW» 
7 5 K!B»iR (5. 5ml) ftC, 6 0%**<bthyi?A (3 2. 8mg) £JQ;t, 

(154mg) Mx.. 6 0 c CX2mmmWLtz a m-X . *s*u^*i/A,*°f-*7 

k (7 7m g ) ^jd^l. m^ximmm.WLtz 0 jei^ v'*p^**>/m s ? l 

;^d? K (7 7mg) St^PX., 6 0°C-C1 b&f?%W$'ik. 

^ n-^ h^77-f- — A* : * n n*A-i* = 1:20) ^ffll^T 

1 0 9mg Sr#fc c 

iH-NMR (CDC1 3 ) 6 fit: 0.8-1.2 (4H, m), 1.2-1.9 (7H, m) , 3.17 (3H, s), 4.97 
(2H, d, J=7.3), 7.1-7.4 (1H, m) , 7.58 (1H, s), 8.54 (1H, d, J=2.4Hz), 8.85 
(2H, d, J=4.5Hz), 8.91 (1H, d, J=2.4Hz). 

n%m 8 

2- (2-77-^) -1- (4-7;l'tci'<y^) -5-^^;^-^ 

-iH-^yF-;v 




F 



(1) 2, 2 -vM^vl--N- (2-3- K-4-^f-yVf-^7^-^) -/nt 5 
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4 _ } ^ }V ^--fr 7 - i; y ( 2 5 g ) © t !i (2 5 Oral) CI 5 ~ 3 0 C 

|:th : AD^f;^n!)K (2 6. 2ml) ■ £*Dx., 1 5 B#Pdj*f # Lfc ; &V^T*KJ£ 

MTkffilfe^^^^'CftttL ttig, «EET»*gLfco (2 0g) 

Of h7tKn77^» (4 0 0ml) (C^#I1MT- 7 8°C(CT, t-^f 
iWf-tjJ* (1 7 5ml, 1. 6 4M) £*nx., . - 7 8 tCT 1 5 #[HHt# L> & 
V^or*^#&Lfc e 7 8 c CC^iPL, 3^(27. 3 g) 

©Th7tKo77^I (100ml) ZMx.. 3 0^Wi, 15~3 0 £ C 

iH-NMR (CDCI3) Sffi: 1.36 (9H, s), 2.46 (3H, s) , 7.25 (1H, dd, J=8. 9, 2. OHz) , 
7.66 (1H, d, J=2.0Hz), 7.72 (1H, brs), 8.18 (1H, d, J=8.9Hz). 
(2) 2, 2-vMfvW-N- (2 - a— K- 4 ^ tV7 zc=- /i>) 

2, 2-v^fvU-N- (2-3— K-4-^f^Wi=;l/) 7nfty 
75 KOf h7t Kb 7 9 (2:1, 21 Oml) (g 

ftfttt!) (2 2. Omg) £J)P;t, 1 5-^3 O°C-C-2 0#f^}fr#tfc c KJfcfcTgL 

(BFK^f-^-n-^^^) LTG£*NI©BWfc5. 2 2g^'# 

1H-NMR (CDCI3) 8flt: 1.39 (9H,s), 3.05 (3H, s) , 7.90 (1H, dd, J=2. 1Hz, 8. 6Hz) , 
8.08 (1H, brs), 8.33 (1H, d, J=2. 1Hz), 8.59 (1H, d, J=8.6Hz). 

(3) 2 - 3— K- 4 $ y*)Vfo-)VT =■ V 

(2) -C&tLik&to (1 OOmg) <Oj- V J-)\<Wfa (2. 6ml) fi:, 

l£^7k&ffc# !J £«kzKJ8i£ (0. 5 5ml) SriPx., 1 H#F B «?&i»iE 
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iH-NMR (CDCI3) Mt: 3.02 (3H, s) , 4.68 (2H, brs), 6.77 (lH. d, J=8. 6Hz) , 7. 67 
(lH, dd, _J=2.0Hz. 8.6Hz), 8. 18 (1H, d, J=2. 0Hz) . 

mmms o) xntzit^ (2. 2o g ) ©^p-^m (7. 4 mi) 

isH^Tsfr*-** a U K (1 . 5 7 g) Srflnx.. 15-3 O^C"? 1 B#IW, 6 0^ 
•C 1 B#fHM£#Lfc„ 51:^^^^^*-^^ n !) K( 1 . 5 7 g) Srflllx., 6 0*t 

r*i 5 B^JtW^ tester ^^A^&ffc'Pt-fctt, $rttJ4&&J*Etu 7K 

iH-NMR (CDCI3) Sjfi: 3.13 (3H, s), 7.1-7.4 (4H, t, J=7.7Hz), 7.74 (2H, t, 
J=7.6Hz), 7.90 (1H, d, J=8.1Hz), 8.00 (4H, d, J=8. 1Hz), 8. 43 (1H, s). 

(5) ! -^yf y^^^-;l/7 5 7 - 2 - 3 - K - 4 - ^ ^ y^^^/^y 

n&m8 (4) X-mtcit^m (4. 90g)©l, 4-mty«i(8 5ml) 
4>tC, lfc£*lfrffc# 'J (2 1. 2ml) £flD;t, 1 0 0°CT* 1 tflfli* 

nfca^'>y*^*7A^ p^^77^- Dn*M : ^ * /— ;V= 
10:1) £ffl^T#8fU ilfeT^/W7 7^^^e^3. 4 7 g £#fc 0 
iH-NMR (CDC1 3 ) Mi: 3.03 (3H, s), 7.51 (2H, t, J=7.6Hz), 7.22 (1H, brs), 
7.62 (1H, t, J=7.0Hz), 7.76 (1H, d, J=8. 6Hz) , 7.8-8.0 (3H, m), 8.23 (1H, d, 
J=1.9Hz). 

(6) 2- (2-77-^) - 5 —t fs^tl'-fc— > K— ^<OW% 

^mnmfxT. mmms (5) xntzit^ (2. oo g ), ^m^^x- 

jl>7tsX7j y/Nr^A^yn ]) K (3 2 lmgh 3 ?<fcSB— ft (8 7 . Omgh 
h y z^^-jVT^ V ( 1 . 3 8 g) tf>N, N- y^f/^iT 5 KK»?£-(4 6ml) 
2-if-^77> (8 4 2mg) ©N, N-y^;l/*M7^ Fli 
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(4 6ml) £t*o< «9 £SST&, 6 Ot::t 3B$f«Lf: : J^lfciRfczk 

9 J-fc o o*/l/A= 1 : 100) SrfflV^T^RILfc.. t^nfclfeT 
^7 7^tt»{t^*I (1. 10g) C0> ? (2 8ml) {1, 1 

U.^-^TK^ (5. 5 2ml) 6.0=Ci^ri B#Ffl»Lfc r £J£!& 

A=] : 2 0) fcE^T^BiU mfeS B B B (0@^t)3 5 Omg ^r#fc r 
J H-NMR (CDCI3) 5 jit: 3.09 (3H, s), 6.5-6.6 (1H, m), 6.75 (1H, d, J=3. 2Hz) , 
6.85 (111, s), 7.4-7.6 (2H, m), 7.72 (lh, del, J=1.8Hz, 8.5Hz), 8.23 (1H, s) , 
8.85 (1H, brs). 

(7) 2- -1- U-^A'^n'OvvI/) - 5 - * # s 

m.mnm%T, o^xmmms (6) xm^it^m o 5 0m g ) <dn, n- 

^^f/^A7 5 K&iR (6ml) 6 0%7K^l^hD^A (3 4. 4mg) 

£J0;L, 1 5#ffl«#& % $ K (1 6 Omg) fctox., 

2H#TO^L7c : KCT£f&fB^tT:/*-?i>s7KM^fctt, h 

^on*W=l : 10 0) &t>\ v/'J •btfiVft^MM? O"^ (/• 
9/->\> : 9 d n*^i* = 1 : 100) £ffll^T#HU 
«J1 3 Omg *Wto 

!H-NMR (CDC1 3 ) 6ffi: 3.09 (3H, s), 5.58 (2H, s), 6.4-6.6 (1H, m), 6.54 (1H, 
d, J=3.5Hz), 6.9-7.1 (5H, m) , 7.36 (1H, d, .1=8. 8Hz), 7.53 (1H, d, .1=1. 4Hz), 
7.71 (III, dd, .1=1. 8Hz, 8. 8Hz) , 8.28 (1H, d, J=1.8Hz). 
MMffl 9 

1 - v-^ u^^ri/frf- fvU- 2 - (2-77-/1-) - 5 - /• 9 /U-f > 
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K— ^ 



Me0 2 S 



xxyo 



M^f?fflMT, 0ti:t2- (2-77^V) - 5-> K- 
)V (1 5 Omg) ON, N-v'^f/^MJ; K$?ft£ (6ml) 60%7X^ 
(3 4. 4mg) Sr*DX., 1 5#|BJlfc#&, D^*»M fvW^ 
n*K (2 0 5mg) ZMz., 3 B#P.BJf #Lfc. KJ£*&T&, S/fcifc&ffifn&ffcT 

h^77-f- J—fr : * od*M= 1:10 0) SrlH^T^gtU gfcft 

fe?W*3S© S 6*J«j 1 6 4 mg &ftfc 0 

iH-NMR (CDC1 3 ) 6 fit: 0.8-1.3 (4H, m), 1.4-2.0 (7H, m), 3.10 (3H, s) , 4.24 
(2H, d, J=7.3Hz), 6.5-6.7 (1H, m), 6.67 (1H, d, J=3. 5Hz), 6.89 (1H, s) , 7.47 
(1H, d, J=8.6Hz), 7.57 (1H, d, J=1.4Hz), 7.72 (1H, dd, J= 1.8Hz, 8.6Hz), 8. 23 
(1H, d, J=1.5Hz). 

mmm 10 

2- (2-77^) - 5 9 i^/l/jfc — As- 1 - ( 2 - t' V v?yM - 
lH-t'nn [ 2 , 3 - b ] \f V i» 



^#H^T, 2- (2-77-/1') - 5-^y^*^-lH-t'DO 
[2, 3 - b] t°!) ( 1 4 Omg) ©N, N-i/^»A75 KfSiK (5ml) 
OtlIT6 0%**^ h 'J A (5 3. 6mg) Z1)\\7L, 3 0#Wifc#gL 
2 -t°^ n y K • (1 0 5mg) SrJPx., 1 5-3 0^1 5B#IHH* 
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^=1:1) "C#KIU #btl^B B H^l!:> ^y-^Mit, 
feH-^s B B cOg 9. 3mg (3 7%) 

iH-NMR (CDCI3) 6 fit: 3.16 (3H, s), 5.96 (2H, s), 6.4-6.6 (1H, m) , 6.70 (1H, 
d, J=3.8Hz), 6.77 (1H, d, J=8.1Hz), 6.99 (1H, s) , 7.16 (1H, t, J=7. 6Hz) , 7.50 
(1H, s), 7.54 (1H, t, J=7.3Hz), 8. 49 (1H, d, J=2.0Hz), 8.59 (1H, d, J=4.9Hz), 
8.84 (1H, d, J=2.0Hz). 



1- (4-7;UtD'<yv ; ;V) - 5 $ *s7.)Vfoz=.)\,— 2 - (5-^^77 
^-1-4 tV) - lH-tfnn [2, 3-b] t'Uv^ 



(1) 1 -^^irV^^*^^- 2 - (5 ^-)VyyV- 2 -^/V) - 5 -> 
f/Uf-t-lH-t'np [2, 3-b] t o yv?y£Dl^ 

2 - -fe: - A- T 5 7-5-^ 3-3 - Kt°!i 

(2 0 3mg) Ol, 4 -v^^^fil (5ml) M, 2 - OL*f--,\,- 5 - ?<■ ^JV 
75^(1 6 Omg), t** h U 71=^*^7^ >'<yWJ* f S# n!) K ( 1 8mgh 
3${k%-m (lOmgh fyoc^;UT5> (7 5mg) ^HIM^D^, 6 0 =C 

fr&WkM* o-v h^77-f- : f£S£^^= 5 : 1) &/fl^T#«i 

U ttfeiStf^Bfityftl 6 9mg£ftfco 

iH-NMR (CDCI3) 6 {it: 2.41 (3H, s), 2.50 (3H, s), 6.15 (1H, d, J=2. 3Hz), 6.61 
(1H, s), 6.69 (111, d, J=3.3Hz), 7.41-7.64 (3H, m), 7.72 (1H, d, J=2.0Hz), 
8.10-8.19 (2H, m), 8.42 (1H, d, J=2. 3Hz). 



mm 1 1 




F 
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(2) 1 -sOMyxAsft — jv- 5 - t ^ 2 - (5-^f^77 
>-2--OW) -lH-t : nn [2, 3-b] fc = V i/><D s M 

MM¥U 1 (1) X^btltiit^ (16 9mg) ©^pd^V-^;- 
/^-g-^ffi (5:1, 1 6ml) !l N 0 c CiZT-7 > ^7 / s^— $ 
h (6 7 9m g> ^8 0%) £?JQ;L, «Ct3 0^, 1 5 - 3 0°CT' 1 B$ 

^A-ctttHL. mMm^^^i^y-^x^^ ietiil/:, Chintz 

h>=6 : 3 : 1) £ffl^T£-fi§U Hfejft^CD @ ^ 1 2 1 mg £*#/d 0 
iH-NMR (CDC1 3 ) Sit: 2.44 (3H, s), 3.13 (3H, s), 6. 18(1H, d, J=3.0Hz), 
6.76UH, d, J=3. 3Hz), 6.79 (1H, s) , 7.50-7.66 (3H, m), 8.20-8.28 (2H, m), 
8.37 (1H, d, J=2.0Hz), 8.97 (1H, d, J=2. 0Hz) . 

(3) 5 $ i/7>;vfo~/v- 2 - ( 5 — ^ l-flsy yis — 2—4 ;v) -iH-fc° 
nn [2, 3-b] t'y^^©lf 

H»J 11(2) xnbtltLit&® (4 21 mg) ©^^7 -;Wl^f^ ( 6 0 ml) 
1 &£7k$Ht# y -7A7K^M (3ml) ^*D^L, 6 0°C(I-C 1 B#f B m^tfc 0 & 

*OlWtl2 5 2mg £#7t 0 

iH-NMR (DMS0-d 6 ) 5M: 2.39 (3H, s) , 3.28 (3H, s) , 6.31 (1H, d, J=2. 6Hz), 
6.82 (1H, s), 7.01 (1H, d, J=3. 0Hz), 8.43 (1H, d, >2. 0Hz), 8.66 (1H, d, 
J=2. 0Hz), 12.75 (1H, brs) . 

(4) 1- (4 -^yU^n^Vv^V) - 5 9 l/7.;Vfc=. ;V- 2 - (5-^^- 
^7 7>-2-^;V) -lH-t'oD [2, 3-b] f'Jv/y^I 

H»Jl 1 (3) X^btltcit^ (2 0mg) <DN, N-^^^M7; 
KM (2ml) * {I N S§ff#HfTF, 0tCT6 0%**^ hl> "7-M4. 4mg) 
&*P;t, 3 0#W8t#Lfc&K: % 4-7^B^^a5K (2 6mg) £Jq 
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: ft»3i^U= 1 : 1) £fflV^#gfU Stfe$*£> 

8mg £*#fc r 

J H-NMR (CDCI3) 61: 2.38 (3H, s) , 3.15 (3H, s) , 5.79 (2H, s), 6.08 (1H. 
d, J=3.3Hz), 6.46 (1H, d, J=3.3Hz), 6.86 (1H, s), 6.92-7.18 (4H, m), 8.43 
(1H, d, J=2.0Hz), 8.82 (1H, d, J=2.3Hz). 
1 2 

2 - ( 2 - 7 7-^) - 1 - n^dp-vvl^ =3- fr- 5 - /■ 9 l/*;vfc=.jv- 1 H 
-Ifno [2, 3-b] fUi/y 



I«fitT> 0°C(CT2- (2-77^) - 5 Z^Tsfrib—fr- 1 H 
-fc°PP [2, 3-b] tfy^V (5. 5mg) ©N, N-^f^ATU* 
*tt (0. 5ml) 6 0 %tK*^-^ h y A (1. 3mg) £*Dx., 3 0#KI 

JSMSLfc^fc:, ^'u^^A-v-^ o^-^ (7. 4mg) SrJtox., 1 5~30t 
T*5fl#F^ 6 0ttl«f|ll)j|#lfc. KJ&iS&fifoSMfcT 

ll^n-7^77^- (^^U-^ : ft»3i^= 1 : l) £J8^T#«U 6 

iH-NMR (CDCI3) 6 ft: 1.00-1.20 (4H, m), 1.42-1.51 (2H, m), 1.57-1.75 (4H, 
ra), 1.78-1.93 (1H, m), 3.15 (3H, s), 4.48 (2H, d, J=7.4Hz), 6.58-6.60 (1H, 
m), 6.76 (1H, d, J=3.6Hz), 6.86 (1H, s), 7.60 (1H, d, J=1.6Hz), 8.41 (1H, 
d, J=2.2Hz), 8.82 (1H, d, J=2.2Hz). 



2- (2-fh7tKo77=;l') -1- (4 -^/I^p^VvvI') — 5—t# 




»J 1 3 
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(1) 2- (2-rh7tKo77^) - 5 - / 9 )V~ l -^>if 

1 --O-ir ^^/i^n /uT- ?y-2-3- K- A-*9 y^^-z^yfy 
(2 5 6mg) C0 1, 4-v > ^t-df-^V^ (6ml) i:2-if-^f h7t Kn7 
7>(16 9mgh tf* h y 7s=H77^W<7i?i)Ai;^ n y K (2 1 mgh 
3£{fc£-«H (1 ling), h y i^vl-T 5 > (8 9mg) £ AUtaW X. , £Mff6 0t 

U 6fe'7W7^©1^2 1 8mg^feo 

iH-NMR (CDCI3) 6 fit: 1.90-2.20 (3H, m) , 2.50-2.65 (1H, m), 3.06 (3H, s), 
3.90-4.00 (1H, m), 4.08-4.18 (1H, m), 5. 58 (1H, m), 6.78 (1H, s) , 7.42-7.57 
(3H, m), 7.78-7.83 (3H, m), 8.07 (1H, d, . J=l. 3Hz), 8.28 (1H, d, 8.9Hz). 

(2) 2- (2-rh7tKf77=/i') - b - 1 ? l/^j\--fr=. A — lH-W^ 
K~/K7)M 

HifctfiJ 13(1) X*'&fc..{k&fy ( 2 1 Omg) CrF7tKn77^-^y- 
^iS^iSift (2:1, 1 5ml) \Z I V V &&&& (1. 6ml) 

x., l 0 0 , Cl::T2 ftmfflfrLtie &^T\ EJfciSSrTltKifctt, v^pp^^ 
T'tttttU M7Xfilt^^v"7AT'», itig, «JEET»iRSLfc 0 #<bfl/tM 

ffl^T#«U efe^<75i^)t)l 1 3mg£*#/-;: 0 

iH-NMR (CDCI3) 6 ffi: 2.00-2.15 (3H, m) , 2.32-2. 48 (1H, m), 3.07 (3H, s), 
3.90-4.16 (2H, m), 5.11-5.20 (1H, m), 6.45 (1H, s) , 7.45 (1H, d, J=8.6Hz), 
7.68 (1H, d, J=8.3Hz), 8.19 (1H, s), 8.92 (1H, brs) . 
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(3) 2 - (2-fh7t Kd77^) - 5 - * * ^XyU^^-yb- 1 - (4 - 

M^#11^T> O°C!CT«0iJl 3 (2) -efttLitGfa (1 1 3mg) CON , N 
KSfiK (5ml) ^!C S 6 0%*^{bi- h L> £A (2 5. 6mg) 
^r^Ox., 3 OftffiMWLtzmz^ 4-7/^D^>'^7"c5 K (1 2 1 mg) £ 

Mis, w.j±rmmLtz. 0 &%titcmm*i<'V x'f/i'ft&mm? h 

#1 1 3 9 mg £#fc 0 

!H-NMR (CDCI3) 6 -fig: 1.35-1.95 (4H, m), 3.06 (3H, s), 3.82-4.02 (2H, m) , 

4.97 (1H, t, J=6.6Hz), 5. 43-5.60 (2H, m), 6.66 (1H, s), 6.95-6.98 (4H, m), 

7.29 (1H, d, J=8.6Hz), 7.66 (1H, dd, J=8. 6, 1.7Hz), 8.24 (1H, d, J=1.3Hz). 

mmm 1 4 

2- (5, 6-v?fc Kn- 2H-4-t°7— /V) - 1 - (4-7;l'tn'<>^) 
- 5 — ^ ^ ^^.yU*— /U— >- V—;V 



(1) 2- (4-fcFn^->-fh7tKn-4H-4-t t 7-^) - 5 - t ^ 

5 — ^^vi/^-jj-- 1 — <>f > K— (2 0 0mg) (Of^t 

KD77VM (5ml) l:ii#itT-7 8tllT, n-7*f^yf 
(0. 4 9ml, 1. 6 1M) £*Qx., - 7 8 'CUT 3 0 #|HJflt# U ^T*^ 
f-^^vy>»MJT5 K (0. 2 3ml) ^D^L7t c lS^Wlfhn 
Kn-4H-t°7>-4-^>(0. 12 ml) *tojt_, - 7 Stilt 1 5 #11081 




F 
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■fry : ^m^J^= 1:1) (/ V J-)"" : * n n*/UA = 1 : 2 0) 

!H-NMR (CDC1 3 ) 6 fit: 2.10-2.22 (2H, m), 2.37-2.55 (5H, m), 3.79-4.10 (4H, 
m), 4.80 (1H, s), 6.66 (1H, s), 7.16 (1H, dd, J=8. 6, 1.7Hz), 7.30-7.49 (4H, 
m), 7.77-7.89 (3H, m). 
(2) 2- (5, Kn-2H-4-t'7-^) - 1 = 

^S£#Jl4 (1) X*mtcik&y>l (3 9mg) Ol^s^VfeW. (10ml) 1- P - h 
/U^l/XjVX^m- 17KSH»J (3. 7mg) 1 ^raMftSHELfcc #^T\ 

1H-NMR (CDCI3) 6ft: 2.49 (3H, s) , 2.55-2.65 (2H, ra), 3.97 (2H, t, J=5.3Hz), 
4.35 (2H, m), 5.79 (1H, s), 6.37 (1H, s), 7.22-7.36 (4H, m), 7.45-7.50 (1H, 
m), 7.61 (2H, d, J=7.3Hz), 8.09 (1H, d, J=8. 6Hz). 
(3) 2- (5, 6-^kKn-2H-4-t°7^) - 1 -^if 

HJSF'Jl 4 (2) -C#fc^#^ (3 3. 7mg) (D7f7t Fd77>"M^ 
&tt (3:1, 4ml) \Z. 1 5~3 0 o C{CT, ^ V> (fiftli) (1 3 4mg) 

iH-NMR (CDCI3) Slit: 2.56 (2H, m), 3.07 (3H, s), 3.98 (2H, t, J=5.3Hz), 4.35 

(2H, d, J=2.3Hz), 5.80 (1H, s), 6.54 (1H, s) , 7.39 (2H, t, J=7.6Hz), 7.54 

(1H, t, J=7.3Hz), 7.65 (2H, d, J=7. 3Hz) , 7.86 (1H, dd, J=8. 6, 1.7Hz), 8.05 
(1H, d, J=1.3Hz), 8.37 (1H, d, J=8.6Hz). 
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(4) 2- (5, 6 - i/t Kd - 2 H- 4 - \fy=-A^) - 5 - J f ^Xfrfc— 

mfom 14(3) -?&K.<k&fa (28. 8mg) (O * 9 / —frfefti ( 3 ml) \L 1 fit 
TEfrMitfi V t&fr&m (0. 6 9ml) £r3J0x_x 1 0 0°C{CT 1 mtifflft bfe c 

16. 5mg £^;fc 0 

1H-NMR (CDCI3) 8ffi: 3.97 (2H, t, J=5.6Hz), 4.38 (2H, d, J=2. 6Hz) , 6.17 (1H, 
s), 6.60 (1H, s), 7.45 (1H, d, J=8. 6Hz) , 7.72 (1H, dd, J=8. 6, 1.7Hz), 8.20 
(1H, s), 8.48 (1H brs). 

(5) 2- (5, KD-2H-4-t'7-^) -1- (4-7/U^-n^< 
is is As) - 5 ^J*/^ — — 4 .Is K— /KZ>B8K 

iifiMT, 0°C(CT^»'J14 (4) (16. 5mg) (O 

N, N-^^*M7^ KiSfS (3ml) 6 0%*ifttb^^ 

(3. 6mg) £}JQ;i, 3 0^a^tfcSI^ 4-7/b^a-<^v>^7"n ^ 
K (2 2. 7mg) £flP;t, 1 5~3 0tl:tl 5^f|ffifLto &^-C. K 

iHILfcc t#fb*ifcM£->y F^77^- (^=¥-^> : 

^3i^/l/= 1:1) £ffl^T#$£U § fi*J*J 18. 4mg 

fee 

iH-NMR (CDCI3) 6 fit: 2.42-2.44 (2H, in), 3.07 (3H, s), 3.90 (2H, t, J=5.3Hz), 
4.26 (2H, d, J=2.6Hz), 5.42 (2H, s) , 5.84 (1H, s) , 6.64 (1H, s) , 6.93-7.04 
(4H, m), 7.24 (1H, d, J=9.2Hz), 7.67 (1H, dd, J=8. 9, 1.7Hz), 8.25 (111, d, 
J=1.3Hz). 

imm 1 5 

x _ ( 4 -7 jviru^y-yfr) - 5 -? 1 pyX/Uft — IV- 2 - (o-^h^i/jJ 
}Vtf~jl< t? !) ^ - 2 - /I/) ^ K— ^ 
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Me0 2 S 




F 



6-^D^afyixf;H7T^ (1. 9 2g) <DN, N-v^fvl-*^ 

A7U« (imi) i^, h«; 7<^->y ^Tir^-uv (2. Og), h y 

7 s ^*^7-f^7> , ^^c y K (2 1 Omgh 3 SMfc&-$B (6 Omgh 

fiixw^y (.1. 2g) £«&an;t, £M£* 1 OOtt:T2«^U: ; 

iH-NMR (CDCI3) 8ffi: 0.29 (9H,. s), 1.41 (3H, t, J=7.3Hz), 4.42 (2H, q, 
J=7.3Hz), 7.52 (1H, d, J=7.9Hz), 8.25 (1H, dd, J=2. 0, 7.9Hz), 9.15 (1H, d, 
J=1.7Hz). 



v 5 ^ (3. 80g), 2 -^O-fef^^yl^-^T 5 7 - 3 - 3— K- 5 - / 9 ^ 
^vdwwo-tf^ (3. 5 0g), SFft*y^^ (6. 00g) ( stitn-m 

(7 5mgh v^PPt* (HJ7i = ^7-fy) /N^v^i* (0. 2 7g) 
RUN, N-^f/l'^TU' (10ml) & 1 0 OtUlT 8B#Hlfl£ 

» : is? uu / = 1 : 10 0) fcttU Sft#>£ 1-22 g#fc B 

iH-NMR (CDCI3) 6 fit: 1.46 (3H, t, J=7.2Hz), 3.09 (3H, s), 4.48 (2H, q, J=7. 2 
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Hz), 7.01 (1H, s), 7.40-7.47 (2H, m) , 7.53-7.59 (1H, m), 7.76-7.80 (3H, m), 
7.93 (1H, dd, J=1.7, 8.9Hz), 8.16 (1H, d, J=1.7Hz), 8.37 (1H, d, J=8.9Hz), 
8.32 (1H, dd, J=2.0, 8.2Hz), 9.28 (1H, d, J=1.7Hz). 
(3) 2- (5 -3i h^^^/U^^/Vt' 1 ; *yy- 2 — T^) -1- (4-7/1/*- 
w<y*ytv) - 5 * y^;u^=- K— ^©WK 

c?y_ 2 -^/W) - 5 * y*^*— > K— (1. 2 2gh 

y ?A (0. 3 3 g) Rlf^fy — ( 1 2 Oml) (DU&W)* 1 5~3 0°ClCT 

fc c Wfc*lfcfiJHMIfc:6 0%7K^bi- h V *7J* (9 0mgh A-V^u^y^ 
jvy"a I K (0. 5 1 g) &tW, N-^^f^MT^ K (2 Oml) 
15-3 0^X3 OMBlfflfcLtLo &WC\ fcfc'<&KfrZMz.^mM$:mmL, 

1 ■ D KWL, B#J4fc£0. 6.8glt 
1H-NMR (CDC1 3 ) 5ffi: 1.42 (3H, t, J=7.3Hz), 3.10 (3H, s) , 4.43 (2H, q, 
J=7. 3Hz), 6.03 (2H, s), 6.87-7.02 (4H, m), 7.20 (1H, s), 7.46 (1H, d, J=8.9Hz), 
7.76 (1H, dd, J=2.0, 8.9Hz), 7.84 (1H, d, J=8.3Hz), 8.33-8.36 (2H, m), 9.22 

(1H, d, J=2.0Hz). 

(4) 1- - 5 $ y^/V-fo^jV- 2 - 

dr->^;U^^/Vt° V *yV- 2 4 y K— /KBWftl 

S*#!l^Tx 2-(5-^ h^^*^*'-^t: 0 l) v 5 ^- 2 — f/U)- 1 -(4- 
■7 )Vi>rv<y : s)V) - 5 - / 2 y*frfc=- ;W > K— (O. 6 8g), zklMk 
# U (0. 24g) RtM 9 J—fr (4 5ml) 15-3 0°CiCT 

Lfc c mbtltz.m.f$m^^BB J—fr') Btt4&fc.O. 4 4g#fc 0 

iH-NMR (DMS0-d 6 ) 5 fit: 3.21 (3H, s) , 3.90 (3H, s), 6.15 (2H, s) , 7.02 (4H, 
d, J=8.2Hz), 7.54 (1H, s), 7.74 (1H, dd, J=1.7, 8.9Hz), 7.84 (1H, d, J=8.9Hz), 
8.13 (1H, d, J=8.3Hz), 8.29 (1H, d, J=1.7Hz), 8.36 (1H, dd, J=2. 0, 8.3Hz), 
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9.14 (1H, d, J=2.0Hz). 

nt&w 1 6 

!_ (4-7,\,ytv<>i/*) -2- (5 -#/Vtf>->t c y v^- 2 ->T/l') - 



g^#ffl^T> 1- (4-7^n^^^;U) - 5 - * * yx/^^V- 2 - 
< K e i -}y%*s% l \,i£-fl,\*\)*?l/-2.-4)V) yCsY—fr (0. 3 7 g ) % 7K 
^{k*y>A (0. 12g) JW^y-^ (4 0ml) ©ffi-gMfc* 3 B#IHHjn?KlJt 

1H-NMR (DMS0-d 6 ) 6*6: 3.21 (3H, s), 6.15 (2H, s), 7.03 (4H, d, J=7.3Hz), 
7.51 (1H, s), 7.73 (1H, dd, J= 1. 7, 8.9Hz). 7.82 (1H, d, J=8. 9Hz) , 8.09(1H, 
d, J=8.2Hz), 8.28 (1H, d,.J=1.7Hz), 8.34 (1H, dd, J=2. 0, 8.2Hz), 9.11 (1H, 
d, J=2.0Hz), 13.38-13.50 (1H, brs). 

%mw 17 

I - (4 -7 jvirvO^M - 5 W^frlTs — IV- 2 - (5-^f^75 



S^gfflSLT, 1- U-yVWa-n^iMO -2- (5-*yU^>v/^'J v 
^_ 2 -^/P) - 5 9 ^Xfrft—M y K— JV (2 0mgh N, N' -io;V 





CONHMe 
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(0. 1ml) 5-3 01311^1 O^mmWLtl, &^X\ frfcifc 

&«ET»HgU #ibixfe^?S^v/y *W7A^ o-r h^77^- 
^ : $$&^;U = l ; 5) dttU Slft^l 3mg#/i 0 

1H-NMR (DMS0-d 6 ) 5{$.: 2.82 (3H, d, J=4.6Hz), 3.20 (3H, s), 6.13 (2H, s), 

7.03 (4H, d, J=7.9Hz), 7.47 (1H, s), 7.73 (1H, dd, J=1.7, 8.9Hz), 7.80 (1H, 
d, J=8.9Hz), 8.07 (1H, d, J=8.3Hz), 8.25-8.28 (2H, in), 8.65-8.75 (1H, m), 

9.04 (1H, d, J=1.7Hz). 



!_ ( 4 -yjvJrv^s - 5 - * 9 y^;^-^- 2 - ( 3 - fc° y vvM 



(1 ) ! 5 -tf-fr 1 ?*- 2 - 

^^#ffl^T> 1 -^on y s - * ^^^^^ ^ v-;^ 

(0. 9 1 g) Wrf7t KD77V (8ml) <D^"£^l-U ^^v 5 ^ y^n 
tVWT5 K?^£ (3. 2 2mol) £ - 7 8 °C;zT?ST Lfc& 3 0 H^O c C 
(C#i££-£3 O^mmWLtLo -nfyj/Vft K (0. 4 2g) St/ 

7h7t Kn77^ (2ml) (D^m^k- 7 8 0 C}C-CliT 1 5~ 

y : gfcgg3i?vu= 1 : 3) KttU B6<J«lSrO. 7 0g#fc. 

1H-NMR (CDCI3) 6 H: 2.46 (3H, s) , 3.95-4.08 (1H, brs) , 6. 14 (1H, s), 6.40 

(1H, s), 7.23-7.33 (3H, m) , 7.39-7.46 (2H, m), 7.53-7.59 (1H. m), 7.72-7.81 
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(3H, m), 8.00 (1H, d, J=8. 6Hz), 8.54-8.57 (2H, m). 

(2) 1- (4 - 7 )Virv<s' t s)\<) - 5 ?yx;l>tii — jV- 2 -^nf 

^^#H^T, 1 --Oify*^*-^- 5 -^A-^- 2 - 
5 -yut KnJrWf^)^fyK^KO. 3 8 g ) % — ( 1 , 1,1- 

MI * (Tirf-n^rv') -l, l-v^kKn-l, a-^yXa-K^V-^- 
3 ( 1 H) (0. 6 0 g) &t>*>^ n u * ?y (4 Oml) 1 5~ 

3 o°cicr i o#w*i#Lfc 0 siSffiici&fpjKifcTK*^- h y 7A*®mzi]Qz., 

10 ^feftfcg&jgKm-* n nig^cSSBft (0. 5 0 g)M'^nn^y(2 Oral) 

sran*, i5~3 o^c(c:t2 oftfflffiftLtz, R^m^mnmm^m-r hv^j* 

EETftHSL*:,, ^ibftfc^gdzKSHb* y *A (0. I4g) Mx^y-zv 
(2 Oral) 7 0tlIT2 0^1j$Lt c K£iKlc:*7k&flQ*., flrfflt 

15 /c^B B B ^-itSlL/c 0 #btL/ca^ B B B ^6 0%7X^{bi- b y £ A (4 4mg), 4- 

7 j\s$rv<^~J;V7' o * K (0. 1 9g) N-^^f;b*M7; K 

(5ml) ^JP;^ 1 5~30tl:tl 2 8*fiflia#Lfc 0 &^T\ SJC^I-*Sr*D 

20 o'^^77^- :mm^*= 1 ■: 3) KttU g#J^£0. 1 0 g 

1H-NMR (CDC1 3 ) 8ffi: 3. 10 (3H, s), 5.86 (2H, s), 6.94-7.16 (4H, m), 7.24 
(1H, s), 7.49 (1H, dd, J=5. 0, 7.9Hz), 7.58 (1H, d, J=8.9Hz), 7.91 (1H, dd, 
J=1.7, 8.9Hz), 8.17 (1H, dt, J=2. 0, 7.9Hz), 8.41 (1H, d, J=1.7Hz), 8.86 (1H, 
25 dd, .1=2.0, 5.0Hz), 9.09 (1H. d, J=2.0Hz). 

(3) 1- (4-7;^n^yy^) - 5 - * $ >7,j^=l^- 2 - ( 3 - t c ]} 

M^#H^T> 1- (4-7^n^y^) -5-*?^X/\>fc=.jv-2- 
-^/^KyF-/M0. 1 4 g), t K7^>-7KfP4fe (0. 17g), * 
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mtuvvj* (o. 0 5g) a^^u^^y =j— ^ Omi) zintl, i i o-c 

i/}) fitful] 7 -J* 9 a?f^77^- (^^rify : g^^^vU= 1:3) t-f+L. 
gW«fe«T 1 3mg#fc s 

1H-NMR (CDCI3) 6U: 3.08 (3H, s), 4.05 (2H, s), 5.25 (2H, s), 6.46 (1H, 
s), 6.79-6.98 (4H, m), 7.21 (1H, dd, J=4. 6, 7.9Hz), 7.32 (1H, d, J=8. 6Hz) , 
7.43 (1H, dt, J=2.0, 7.9Hz), 7.69 (1H, dd, J=1.7, 8. 6Hz) , 8.22 (1H, d, 
J=1.7Hz), 8.45 (1H, d, J=1.7Hz), 8.45-8.50 (2H, m) . . 



!_ (4 -^/U^u'OvvV) - 5 f^X/l'ft — A'- 2 - ( 3 - t° \) vVU) 



^^#IS^T, 3-hMf^!);^f-;Vt'y-^y (1. 0 7gh 2- 
^<:/if > */V*-/VT ;7-3-3-K-5-^ * ^ * - /V< ^ "tf i" 

(1. 7 5gh (1. 6 0gh a^^tlK— ffi (6 0mgh o 

ntf* (MJ7x^*^7^) ,*7i?$J* (0. 20g) &tM , 4-^* 
=*1^ (4ml) <Dm&Qll& 1 0 Ot^X 1 2B#PflHt^U^ 0 KJEifcl-TK 

n?^77^- : gf|fea:^/W= 1:3) H#L, @&ty$>£ 1 . 0 4 g 

1H-NMR (CDCI3) 6ffi: 3.11 (3H, s), 6.73 (1H, s), 7.33-7.71 (6H, m), 7.90 
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(1H, dt, .1=2.0, 7.6Hz), 7.96 (1H, dd. J= 1.7, 8.9Hz), 8.15 (1H, d, J=2.0Hz), 
8.52-8.55 (2H, m), 8.71-8.73 (1H, m) . 
(2) 1- (4-y/^u^.yi//U) - 5 - / ?y*jUft=.sU- 2 - (3-t']) 

S5fc#!l$LT\ l —<>M y^^-fc-fr- 5 9 yx/isfr-sv- 2 - (3- 
WJjV) sOh*-^ (1. OOgh (0. 32g), 1, 4- 

(2 Oml) ft.tfx.9J-A' (2 0ml) ©ift£-«3& 15-3 0 z C\ZX 3B# 

#£>*lfc&*£«liU:6 0%zK^fc-f- h y VJ* (8 Omgh 4-7^D^y-^^ 
d*K(0. 3 4 g) RW, N-i/^MM7; K (8ml) £}JP;i, 1 5~ 
3 0°C!IT 1 mmmWLtz 0 &^X\ K^ffit'7K^^JPx.> g^^^-etttiiL. 

^ftj^^x^^- b y ^^*^t'?5fe^m, MtKM-^- h y ^-e^, as. & 

ftgf3i^u=i : 3) iCttU B#J#l£r0. 4 2g#fc c 

1H-NMR (CDCI3) Sft: 3.11 (3H, s), 5.38 (2H, s), 6.85 (1H, s), 6.87-7.01 
(5H, m), 7.34-7.38 (2H, m), 7.68 (1H, dt, J=2. 0, 7.9Hz), 7.74 (1H, dd, J=1.7, 
8.9Hz), 8.34 (1H, d, J=1.7Hz), 8.60-8.85 (2H, m) . 

mmm 2 0 

l - (4 - 7 ;vjrw<yjjv) -5—*# 2 - ( l -ir^r'y- 3 - 

fc° y vviO -< )y K— 




(3 — tT y vvU) -Y > (0. 2 8 g L m - * n o ( 0 . 3 4 g ) 

Stf^DP^y (2 0ml) SrJDi, 1 5 - 3 0°C{CT 2 6 m\Wft l>tz B R 
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^=20:1) KttU S ft to £4 6mg»fc s 

iH-NMR (CDCI3) 8fit: 3.10 (3H, s) , 5.41 (2H, s) , 6.86-7.03 (5H, m), 7.24 
(1H, dt, J= 1.3, 7.9Hz), 7.27-7.39 (2H, m), 7.77 (1H, dd, J=1.7, 8.9Hz), 
8.22-8.35 (3H, m). 



I - (4 -y }V±xi^yMy7.)Vi^=-)^) - 5 -/ $ A,— 2 - (^T 



5 2 - (f-T % /— /V- 2 -T>K— A- (5 0mg) 

St>*N, N-^f^A75K (1. 8ml) <£>JS£*5l£ % 0tCt6 0% 
TK*^-^ h y ^ A (1 Omg) ^^P^L, 5ftm$tW^tz c 



1 5-3 0°CT*1 B#P B m^Lfe 0 Rjfcj££to£im^?v»'-t**&L;fc.&, fi&fn 

U-y : 9?^^= 1 : 1) efeT^U7 7^*tOSW*J*7 7mg » 

iH-NMR (CDCI3) 8 It: 3.09 (3H, s) , 7.04 (1H, s), 7.15 (2H, t, J=8.2Hz), 7.63 
(1H, d, J=3.3Hz), 7.96 (1H, dd, J=1.7, 8. 6Hz) , 8.0-8.1 (3H, m), 8.20 (1H, 
d, J=1.7Hz), 8.36 (1H, d, J=8.6Hz). 



I- (4 -7 fryfu^y ~yjv) - 5 - J ? yx;W*:^;U- 2 - 
[1, 2, 4] VV TV— fr- 3 --f^) .-f > 



»J 2 1 




F 



-/U^nlJ K (52mg) 



ilfe^J 2 2 
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(3. 5 gh « (1 Oml) RUt? J—fr (1 Oral) (DU^M* 1 2 H^P^D 

1H-NMR (CDC1 3 ) Sit: 2.51 (3H, s) , 3.93 (3H, s), 7.10 (1H, s), 7.37 (1H, 
dd, J=2.0, 8.9Hz), 7.44 (1H, d, J=2.0Hz), 7.48 (2H, t, J=7.9Hz), 7.58 (1H, 
t, J=7.9Hz), 8.01 (2H, d, J=7.9Hz), 8.05 (1H, d, J=8.9Hz). 

(2) 5 -/ y K—/i'— 2 3~jvx.*?ji><DWBk 

%H&M2 2(1) X*ftbtltc{t&W (3. 4g),f F7tKD77>(9 Oml) 

&tf7k (4 5mi) (Dm&miz.o°c\z.x**vy (a»ffi«) (8. 7g) &uaz.s 

2 0t>FWL, 15~3 0tt'l^Wlto @^^^/UT*«L, fflJl 

&5>*lfc. 1 -'Oif r^/l^— yu- 5 * V^/l^-zW y K— ^- 2 
/WtfV^^vl^^TVU (3. 5 gh Th7tKn77> (4 5ml) &LM * 
(12ml) (D^^l(C{C0 o CilT7K^b^ y (0. 7 9g) &m?L. 

|s]£S-C3B#M#Lfc 0 2^*fi»Sr*Dxi> n n^yffttHLfc: *T«I 
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/ fyxjuft-zuj y K— /v- 2 -TJfrtfy^&t 2 g &U±f& 

1H-NMR (CDCI3) 8ffi: 3.10 (3H, s), 3.99 (3H, s) , 7.35 (1H, d, J=1.7Hz), 7.58 
(1H, d, J=8.6Hz), 7.86 (1H, dd, J=l. 7, 8.6Hz), 8.38 (1H, s), 9.24 (1H, brs). 
(3) (4 -yjUsj-u^^i?/]/) -5—t9*s7.J\'-fc=-A"(l'Y'-A'-2- 

H»J2 2 (2) X-mbtltzlt^W) (1. 2g) RVN, N—iStf-AsftfrM, 
T5K (2 3ml) (Dfe&mz.* 0°C\ZX 6 0 b V t> A (2 0 4mg) £ 

^n'K (0. 6 5 ml) £iQx., 1 5-3 Ott2 W#Lfc c 2gL£i£^£ 
an*., M^^t'tttiiL^c =fr«Jf&7K8sU «th^i^T« WET 

iH-NMR (CDCI3) 8 lit: 3.09 (3H, s), 3.92 (3H, s), 5.86 (2H. s), 6.9-7.1 (4H, 
m), 7.50 (1H, s), 7.50 (1H, d, J=8. 6Hz) , 7.83 (1H, dd, J=2. 0, 8.6Hz), 8.38 
(1H, d, J=2.0Hz). 

(4) 1- (4 -y/^^-u^y^^) -5-j-?yx/\sfr~j\^(yb*—/i'-2- 
mmM2 2 (3) X*m±it&® (0. 26g), =r h'vyyy (5 ml) 

domi) (Dusm^i 5~3 o'c-ei^TkBE^t-t- h y ^ ^tK 

(5ml) fcan*., 2B#Mfl#b;/i. 1 SI;©»£A0;U ^"^>t'tt 

ft* 0 . 2 5 g &&fce 

iH-NMR (CDCI3) 6 H: 3.10 (3H, s), 5.86 (2H, s), 6.9-7.1 (4H, m), 7.52 (1H, 
d, J=8.9Hz), 7.64 (1H, s) , 7.86 (1H, dd. J=1.6, 8. 9Hz) , 8.41 (1H, d, J=1.6Hz). 

(5) 1- (4 -7 frirxi^y'y/v) -h-}$ > s7s)\si£~)\"CsY—)\'-2- 

%W\22 (4) Xmtzit&W (0. 2 3g) Mrh7kKn77V (7ml) 
(Dfgi&to\£OX:\Z.Xs F!Ji^V7^ (O. 1 9ml) Xtf^DPi^xf;!, 
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(0. 1ml) *1)U7L, mm&\ZX2 0&NH$LWL. 0t|:T7y^7^^g 

5 1H-NMR (CDC1 3 ) 6 fig: 3.09 (3H, s), 5.4-6.2 (2H, tn), 5.86 (2H, s), 6.9-7.0 

(2H, m), 7.0-7.2 (3H, m), 7.50 (1H, d, J=8.9Hz), 7.79 (1H, dd, J=l. 7, 8.9Hz), 
8.35 (1H, d, J=1.7Hz). 

(6) 1- (4 -7/ls#v<y*?/ls) - 5 - * 9 V 7\)Vi^=.)V- 2 - (5-^^ 
A— [l, 2, 4] 4 is K-^Olll 

10 H»J2 2 (5) X^tcit^ (5 5mg) St/y^WthT^ Kv^ fvW 

T-fe^-yV (1ml) (D^m*l 1 Otl:t 1 B#Pfli£*FLfc 0 
Tm^LXntcnm. tKyv^lTkfn^ (0. 0 5 ml) ;&t*ftK (0. 5 ml) 

15 *7A^n7^77^- :g$m^3-^= 1 : 2) tCfrU S&Wt 
<0Bft*5 2 5mg fc^fco 

!H-NMR (CXI 3) 6 ffi: 2.56 (3H, s) , 3.09 (3H, s), 6.00 (2H, s), 6.92 (2H, 

t, J=8.6Hz), 7.00 (2H, m), 7.37 (1H, s), 7.39 (1H, d, J=8.9Hz), 7.71 (1H, 

dd, J=1.7, 8.9Hz), 8.32 (1H, d, J=1.7Hz). 

20 mmm 2 3 

1- (4 -7 >vjrw<y\/;v) - 5 $i/*;vfo=./v- 2 - (3-^fvW- 
[1, 2, 4] ^-dff-^T'/-^-5— T/W) 4^Y-)V 




F 



1- (4 - ^l^n^^vvl-) - 5 — * $l/s\)V&~ 1/ K— /U- 2 -AyU 
K (6 3mg) R^^WthT^ K i/^ ^T-fe (1ml) CD 
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t Kn ^->^7 5 y&mm. (2 5mgK 2 fcl^zkgHfc-*- b V V AtKM 
(0. 1 8ml), 1, 4- v^^f-^ (0. 4ml) (0. 4ml) 

^ 5 Omg £r#f;io 

iH-NMR (CDC1 3 ) 6 It: 2.47 (3H, s), 3.10 (3H, s), 6.02 (2H, s), 6.9-7.1 (4H, 

m), 7.50 (1H, d, J=8.9Hz), 7.64 (1H, s) , 7.84 (1H, dd, J=l. 7, 8.9Hz), 8.41 
(1H. d, J=1.7Hz). 



!_ (4 -^/U^n^^vvV) - 5 $ ^^jV-fc-fr- 2 - 
[ l , 2 , 4 ] ^-^ih^T y'— yv- 3 — f /v) >T ^ K— ^ 



(1) 2-V-T/-1- (4 - ^A^P^iXvVl') - 5-7* yl'-r ^ 

K— 

(4 -^i^n^iy vvW) - 5 9 /W V K— A>- 2 

/tf^ifS K (10 Omg) R^^dp^^^ (2ml) OHL&WZ. 1 5-3 Otic 
T\ b U :tfvUT 5 ^ (0. 0 9ml) , Rtf&zk M) 7 Aof d ftgfc ( 0 . 09ml) 
&2Jfla_, ^aS^T2B#IRISt#Lfc a zKSrflQ^ ^tm^yciUllt. *T 

;VjJ7i^D7F^7^- : ft»if^= 2 : 1) t#L, 

H B B (Oi^6 8mg £#fc c 

iH-NMR (CDCI3) 6 {it: 3.08 (3H, s), 5.51 (2H, s), 6.9-7.1 (2H, m), 7.1-7.2 
(2H, m), 7.39 (1H, s), 7.49 (1H, d, J=8.9Hz), 7.88 (1H, dd, J=1.6, 8.9Hz), 



MM 2 4 
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8.37 (1H, d, J=1.6Hz). 

(2) 1- (4 - 5 2- (5-^f- 
)V- [l, 2, 4] ^-^-9-^7^-^-3-^^) ^>K— VKDTO 

HJStfiJ 2 4(1) -Cftfcfl:£4& ( 6 8 mgh t K n ->/V7 5 ( 2 2 mgh 

*»ib*y^A (1 8mg) S—fr (1ml) OrH^Sr 2 l$M2n]ft&83iE L 

*3vV7-fc*-/u (1ml) <0®&to* 1 0 OtCT 1 V%mffi.WLtz 0 fc&tR%jft 
1 : 1) (CttU 6£i£fi0>SWto5 Oing&ftfca 

iH-NMR (CDCI3) Sffi: 2.66 (3H, s), 3.10 (3H, s), 5.92 (2H, s), 6.9-7.1 (4H, 
m), 7.46 (1H, d, J=8.9Hz), 7.52 (1H, s), 7.80 (1H, dd, J=1.7, 8.9Hz), 8.37 
(1H, d, 1.7Hz). 

mmm 2 5 

1 - (4-7 ;VJrvOi>;\s) - 5 - / ? yx/lsft—Jis- 2 - (f f7tKnk' 



2- (5, 6-v?t Kn-2H-4-t s 7-/>) -1- ( 4 - 7;M-n -<> 
;V) - 5 - t 9 y^)V-fc=-)V-<i -y K— >\< (8 3mgh 1 0%^7^^A^ 
(1 5mg)S.tK^^ y-M5ml)©fe£4fe$r*3*£B*CT» 1 5~3 0°CT*2 4B# 

A^nvh^77^- : Sf*3if-^= 2 : 1) KftU SfeSfftOS. 

#Ji$)4 Omg £#7t s 

iH-NMR (CDCI3) 1.7-2.0 (4H, m), 2.88 (1H, m), 3.07 (3H, s), 3.47 (2H, 

m), 4.05 (2H, m) , 5.39 (2H, s), 6.54 (1H, s), 6.84-6.91 (2H, m), 6.99 (2H, 
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t, J=8. 6Hz), 7.26 (1H, d, J=8. 6Hz), 7.65 (1H, dd, J=l. 7, 8.6Hz), 8.22 (ill, 
d, J=1.7Hz). 

n»j 2 6 

5 ? yx;U7fr-/v- 2 - (1 - t^y-2-t : !Jy;i/) -1- (4-7;issf 
n-OvvU) _iH-t°PP [2, 3-b] t°Vi/> 



5-t f'sX/Vft—A — 2- (2-t°Vi/;\s) -1- (4 -y )Vtu^yi/>v) 
- 1 H-trnn [2, 3 - b ] t? V i?y ( 1 Omg) Stf^nni^ (0. 3ral) 
Ojft^f^ O'ClCTm-^ noia^AHift (lOmg) &2ra*. % 15~3 0t|;: 

y ^Vl^Mly- ^77^- (^nn^^y; — /U= 9 5:5) 

1H-NMR (CDC1 3 ) Sit: 3.16 (3H, s), 5.76 (2H, s), 6.7-6.9 (5H, m), 7.08- 
7.21 (2H, m), 7.35 (1H, m), 8.35 (1H, d, J=6. 6Hz) , 8.56 (1H, d, J=2. 3Hz), 
8.97 (1H, d, j=2.3Hz). 



l- ( 4 -7 >\sjrv<^~s)\,) - 5 - t 9 isxjVjfr— ;v- 2 - ( 2 -fry y 



o. 




F 



Jteflj 2 7 
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Me0 2 S 




( 1 ) 1 —<>-&-s7>jV-fc~;\s- 5 -tffVj-Hrj > Y—jV- 2 -77/i^>g£^ 

1 -^V-tf *s7>jVfc — >v- 5 - / 'f/V^ir^ 1/ Y — 2 -tuVft^tit 
(3. 5 gh M (1 Oml) &$LXf*9 (1 0ml) 1 2 H#P B ^ 

iH-NMR (CDCI3) 6ifi:2. 51 (3H, s) , 3.93 (3H, s), 7.10 (1H, s), 7.37 (1H, dd, 
J=2.0, 8.9 Hz), 7.44 (1H, d, J=2.0Hz), 7.48 (2H, t, J=7.9Hz), 7.58 (1H, 
t, J=7.9 Hz), 8.01 (2H, d, J=7. 9 Hz), 8. 05 (1H, d, J=8. 9 Hz). 

(2) 5 ?l/7.jVfr=- JVJ > Y—fr- 2 TVl^^rvKBSMSf 

mmm 27 ( 1 ) -c*# btiti<k&to ( 3 . 4 g h x h 7 1 Kn 7 7 >- ( 9 omi) 

&t>*7k(4 5ml) ^^^{lOrtCT^^y^ (8. 7g) ^rJD^, 2 Oftm 
#U 1 5~3 0tt-mFWLfc, fm^TVU-CfcfcU «S£tK^ flit 

^/i^-zp- 5 - ^ ^ K— 4/- 2 -^vujK^K^ tv1/:h*7vu 

3. 5 g£fi£j&^> L-C^e 

A^^BMfvl^^TVU (3. 5g)> ff7tFn77> (4 5ml) *5«J;lM 
(1 2ml) <T>m&%\Z.. Q)X,\Z-Xim.\tt> V <} J* (0. 7 9g) 
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iH-NMR (CDCI3) 6ffi:3. 10 (3H, s), 3.99 (3H, s), 7.35 (1H, d, J=1.7Hz), 7.58 
(1H, d, J=8.6Hz), 7.86 (1H, dd, J=1.7, 8. 6 Hz), 8.38 (1H, s), 9.24 (1H, brs). 

(3) 1- {4-7 )Virns<y*s)\>) - 5 - / ? yx/\sfc=./v4 >• K— 2 - 

H»J2 7 (2) X-'&btltzlt&m (1. 2g) fcitfN, N — v^^dvu 
AT 5 K (2 3ml) (Dfe&lklZ 0°C\ZX 6 0 %7k^Hfc-f h V V A (2 0 4mg) £ 

^o5K(0. 65ml)^Dx., 1 5 ~ 3 0°CT< 2 B#P^Jf # Lfc 0 21M^ 

ti L t i# t tlfc^g^ '> !) 7 A ^ n v 1^07^- (>^nn^ 

^) (CttLT. 6fe7^7 7^t©SWft 1 g 

1H-NMR (CDCI3) Sffi:3.09 (3H, s), 3.92 (3H, s), 5.86 (2H, s) , 6.9-7.1 (4H, 
m), 7.50 (1H, s), 7.50 (1H, d, J=8.6Hz), 7.83 (1H, dd, J=2. 0, 8. 6 Hz), 8.38 
(1H, d, J=2.0 Hz). 

(4) 1- (4 -^yl^n^VvvW) - 5 - ? 9 ^XjV&=. 1/ K— As— 2 - 

litlfT, **^y^^^T^5=^A (3 6 6mg) Ofh7tKn77 
>M (2 0ml) Id, 0 C CT«12 7 (3) -C^fefrfcl- (4-7^n^< 

> vviO - yx/v&=.ji><l y K— a-- 2 -t^i^^S^ ^a^^tvv 

(1. 8 6g) »fh7t FP77^i (2 Oml) £?®TU IH?fiST*3 0# 

TCo ^«SSr7Kifc. ftfilft, «^MJE@*t-C (1- U-^M-u^^) 
- 5 - ^ y K~^- 2 -^^) -j-ZJ—fr (1. 8g) £ 

#7t 0 #lbtl/cT/P=i-^ (1 . 8 g) CDv^ n n^yjg^ (1 0 0ml) Id, 

1 5~3 ox:\zx-mt^>^y (is. 3 g ) &ao;U P]filT'3 0 7>fW. 

1 . 5 g (88. 4 %) 

1H-NMR (CDCI3) 6 lit :3. 09 (3H, s) , 5.83 (2H, s) , 6.94 (2H, t, J=8.3Hz), 
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7.03-7.15 (2H, m), 7. 50 (HI, s), 7.55 (1H, d, .1=8.9 Hz). 7.89 (1H, dd, 
.1=1.7,8.9 Hz), 8.44 (1H, s), 9.97 (1H, s). 
(5) (1 - {4-7 jvirv^y'sfr) - 5 - * $ "sTs/Vft — ivj > Y—tv- 2- 

2-"/o^f7y-/l- (12 3mg) Rtfr byt Ko77> (3. 5ml) (Dfe 
6 1M ©n-^!lf ^Wt^Sffi (0. 5 1 ml) — 7 8 1 
\ZX1MtL. 3 0&!Sm&LtL&, ^»J2 7 (4) Tifbftfil- (4-7>l>* 
n^y^/l/) - 5 9 ^^/U*=-;U>f > K— ^- 2 -^yW</Uft K ( 5 Omg) 
©Th7tF'D77> (3. 5ml) ?§^^i^a^(-TiO^, 3 0#IS!Ji 

ffi&.&i')) *Vfrft^MM# v-? Y-777 J— :g^pi^vV = 1:1) 

iH-NMR (CDCI3) 6|t: 3.09 (3H, s) , 5. 56 (1H, d, J=17.5Hz), 5.67 (1H, d, 
J=16.2Hz), 6.27 (1H, s), 6.63 (1H, s), 6.90-7.02 (4H, m) , 7.41 (1H, d, 
J=8. 9Hz), 7.54 (1H, d, J=3.3Hz), 7.62-7.70 (2H, m), 8.20 (1H, d, J=1.3Hz). 
(6) 1- (4-7/^p^^v/^) - 5 9 ^X/l'Tfr — fr- 2 - (2-^-T 

ISfj2 7 (5) X'fehlxtilt&Vd (11 Omg) ©y^oo^^y (2 0ml) 

mm^s ~mt^ytf> ooomg) &i 5-3 otic -cap*., 3o^rwi 

iH-NMR (CDCI3) 5{g: 3.10 (3H, s), 5.91 (2H, s), 6.96 (2H, t, J=8.6Hz), 
7.07-7.13 (2H, m), 7.55 (111, d, J=8.9Hz), 7.75 (1H, d, J=3.0Hz), 7.89 (1H, 
dd, J=1.7, 8.9Hz), 8.13 (111, d, .1=3. 0Hz), 8.49 (1H, s), 8.61 (111, s). 

(7) l- (4 -yjvuru^y -5-/?y*^*=-^-2- (2-f-r 

%W\21 (6) X'&btltcit&Vd (8 8mg) t 7k@£ft# U £ -A (2 5mg) R 
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Xf^J-uyfy ^ — iv (2. 5ml) roS-g-Ww, fc K7v>> (65mg) 

#SUiJI? h^"7"7^- : fr= 1 : 1) t (^naziwb 

A : ^/-,u= 15:1) £fflvvr 2g#Ht»K U f«©S^3 9mg 

iH-NMR (CDCI3) 6fl: 3.08 (3H, s) , 4.48 (2H, s), 5.39 (2H, s), 6.70 (1H, 
s), 6.81-6.96 (4H, m) , 7.23 (1H, d, J=3.3Hz), 7.32 (1H, d, . J=8. 6Hz) , 7.65 
(1H, d, J=3.3Hz), 7.69 (1H, dd, J=1.7, 8. 6Hz) , 8.23 (1H, d, J=1.7Hz). 
HifefiJ 2 8 

6 - (1- ( 4 -7;\<"frn ^^vvW) -S-^y^/^-^-lH-tDo 
[2, 3-b] t c !) v 5 ^- 2 --r/O f 



MeOzS 




CONHMe 



(!) 6- (1 -'<-y£l/*A'$i=-J\'- 5 - * J-ns*?*- lH-fc°nn [2,3- 
b] t° V is is- 2 ->f A?) — 3^^&3i^Ao^;*7vi'tf>l!JSi 

2 --c^if i/x^tf-^T 5 J - 3-3- K-t°y 

(lOOmg) <D\, 4-\s** J fy&WL (2. 5ml) 5 -:t h^v'tf/l'tf — 
fvl'V' ]} yV^-A- t° 1) v?^ (1 8 5mg), If* Mf 7 jl — 
77^Wvv ! ^A^^o , J K (9mgh 3 SMfc^— ffl (5mg), BK* 1 ; 1 ?^ 
(3 7mg) £NIM;t, itW^l 0 0 o C(Cl-C 1 5B#fiflS£#Lfc, KJ&iK 

> : ffcfifc^A^ 2 : 1) £ffl^-C#HtU fifejSl^©l6!)*l 10mg£#/c r 
iH-NMR (CDCI3) Sit: 1.45 (3H, t, J=7.3Hz), 2.49 (3H, s), 4.46 (2H, q, 
J=7.3Hz), 6.76 (1H, s), 7.43-7.63 (3H, m). 7.73-7.79 (2H, m), 8.17-8,21 (2H, 
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m), 8.-10 (1H, cl, J=8.3Hz), 8.44 (1H, s), 9.30 (1H, s). 

(2) 6- ( i -^<>if -yy^)Vi^=- 5 9 — iV- 1 H - k : n n 

[2. 3-b] tiiv ; >-2 — =-^^-^m^^=^^^^(omM 
mmm28 m x^btitzit^m diomg) wtw**^-**;- 

fcW&Wfo (5:1, 9ml) 0 c C;iT^ ^ * £ / > 7 * U— 

h (3l4ng, «S8 0%) ^r^JDx., INSULT 3 0 #R8, 1 5~3 0 c CeiP| 

h^=6 : 3 : 1) £ffl^-C#«IU @ 5 Omg s 

lH — NMR (CDCI3) 5H: 1.47 (3H, t, J=7.3Hz), 3.13 (3H, s), 4.49 (2H, q, 
J=7.3Hz), 6.88 (1H, s), 7.54-7.70 (3H, m), 7.77 (1H, d, J=7.9Hz), 8.35-8.43 
(2H, m), 8.45-8.50 (2H, m), 9.04 (1H, s), 9.34 (1H, s). 

(3) (1- ( 4 -y^rt-n-^vvW) -5-^^/l'*-/l'-l H-tnn 
[2, 3-b] t°D 2 ^^f^WU'Wll 

^^|J2 8 (2) -C^biXfc'fk^ (5 Omg) (T> * 9 S — (6ml) II 1 M 

fefrWkit* V $ J*fc&Wi (0. 3ml) 6 0°CIIT 1 ^Pflfit^Lfc, JfcV* 

T% SJC5*K«T7K{-*>»t, pH £7. 0 kLtziklzM&L, »ai£zk, 31— r^T- 
ftfcU {3&ffi*(D{k&®) 1 lmg £#fc c Z.(D%hM-\\L&m (1 1 mg) 
£N, N-^^f^*/WU' (1. 0ml) {wjgtfU 0 'CUT 6 0 %7K*Hfc 
-^hy->A (1. 8mg) 3 0ftMWfrL1tm^ 4-7/Vjru^V/V 

yen* (1 img) £fln;U £j«&i 5~3 0ti:tmFWLfc t 

m&mn&{kT>^~i}j»7kmm^htf, ^uu^jv^-c^mL. muffin-? ? 

h?y7J- : m&^>^= 1 : 1) £ffl^-C#gtU &&ffi3l<D{k 

£4&3mg £#fc e JEtC~ CO^^ (3mg) (I, ^ ^£04 0%^^/- 

A-fgtiS (1. 0ml) £JJPX.T, 1 5~3 0 c C|;t3 0 5>fWLt : KJ£?££?t 
J£T*HiU *#ib;ft7t^ig£^-7^T'i5fc#U 6fe*fr;fc<0 @ Wfc 3mg fcftfc c 
^H — NMR (CDCI3) 8ffl: 3.08 (311, d, .1=4. 6Hz), 3.17 (3H, s) , 6.21 (2H, s), 
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6. 79-7. 04 (4H, m) , 7.08 (1H, s), 7.65 (1H, s), 7.78 (1H, d. J=8.3Hz), 8.15 

(1H, dd, J=2.0, 7.9Hz), 8.54 (1H, d, J=2. 3Hz) , 8.94 (1H, d, J=2.3Hz), 9.04 
(1H, d, J=2.0Hz). 

mmm 2 9 

2- (2-*;i/#^->77y-5-^;v) - l - - 5- 
t # y^A-tf; — y K— A- 



(1) 2 -l/o^t- 5 \>*i/-ftjvi£=.;v- 7 7>©il 
2-7*n^-5-*^^-Wl'77V (lOg) Oi^^ M 

(1 0 0ml) 131 1 5~3 0°C\Z.X. V '7-^(7. 9 6 g) SrflQ*., 3 !7<b 

a: ^yl/ (16. 8ml) &»T U 1 5 f$PiiMt# L7t 0 KJfciK&TM-fctt, 

il^v/'J^^^^^^Pvb^y?^- (^^rify : @t$E^7VW= 2 : 1) 
£fflv*T#«U fattcDifftfel 1 . 34g£r#7c, 

iH-NMR (CDC1 3 ) dU: 1.36 (3H, t, J=7.0Hz), 4.34 (2H, q, J=7. 0Hz) , 6.43 (1H, 
d, J=3.6Hz), 7.10 (1H, d,J=3.6Hz). 

(2) y*i/ju^=-^- 5 - h y ^fvwy y ^1^=^-75 yofUM 

Hfetf'J2 9 (1) X''&tLit£%> (0. 5g) ON, N-^f^*W$K 
^ (5ml) 11 h y * f/W>P ATirf-U-y (0. 6 5ml), aF^7i^ 
*77^.^7'^A^nPK (0. 16gh 3-7^—^(0. 04g), 
MJxW^ (0. 6 4ml) ZmMUTL, $+f ^ 1 0 Ot!:t 2^f«L 
/i 0 ft*P&. £f£3fc£zM::fc{7\ g»^A-T-ttti}U S&fn^&TkT'Sfc^m, «S 

#7 A* a-^ hi7*y 7^- (^^f-y : ftlft^^ 4 : 1) feffl^T^KU, 




F 
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ffi&mtk (D B 0 . 3782g &'&1t; 

iH-NMR (CDC1 3 ) 8 fit: 0.25 (9H, s) , 1.37 (3H, t. J=7.2Hz), 4.36 (4H, q, 
J=7. 2Hz), 6.35 (1H, d, J=3.6Hz), 7.26 (1H, d, J=3.6Hz). 
(3) 2- (2-^V^-i^ti^=-^yy>-b-4^) -5-*?>xji'&~ 

5 v Y—^<omu 

HWJ2 9 (2) X*mtzit&%) (0. 1 g) <7>N, N-^f/Vtwl/ATU* 
&ft (1ml) \Z2--<y*iy*^*~^T x 7-3-3-K-5-^^>^/^ 
=.;l/^<^if ^ (0. 0 9 2 5 g), ^7^)71=^*77^^7^^^ 
ny K(0. 015g),3 Vitm-m (0. 0 0 4 g), ftfife* y (O. 0 4 g) 

^•^^ :ftfift3if-yu= 1:1) £fflV^T#«U Hfeift©B^O. 0 4 6 2 g 

15 iH-NMR (CDCI3) 6 It: 1.41 (3H, . t, J=6.9Hz), 3.09 (3H, s), 4.17 (2H, q, 

J=6.9Hz), 6.8 (1H, d, J=3.6Hz), 7.00 (1H, s). 7.28 (1H, d, J=3. 6Hz), 7.54 
(1H, d, J=8.9Hz), 7.77 (1H, d, J=8.9Hz), 9.15 (1H, brs) . 
(4) 2- (2-ih^f->*^^l'77> ! -5-^A') -1- (4-7/U^-u 

20 mmW-m^T, 0 o ct:rWJ2 9 (3) TWite^ (o. 045 7 g) co 

N, N-^WWtK^ (1. 4ml) 6 0%7K*{t7" h y !7A 

(0. 0 0 6 g) *1B7L S I 5ftmm.WLtz'&K. 4-7^tB^^D5 
K (0. 0 2ml) SrSPx.. 1 MJf^LTU &v^\ K«&7k^fc:l\ ft|fe=- 

25 i£k «£ET»«L7t 0 ^btlfcM^v^ *^>*7A^ ^77^- 

iBtK^^v^ 1:1) £ffl^-C#MiU 6£@#£>Bfc]*0. 0 4 0 3 g 

1H-NMR (CDCI3) 6 it: 1.37 (3H, t, J=7.2Hz), 3.09 (3H, s), 4.36 (2H, q, 
J=7.2Hz), 5.66 (2H, s) , 6.45 (1H, d, J=3.6Hz), 6.91-7.06 (4H, m), 7.11 (1H, 
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s), 7.20 (1H, d, J=3.6Hz), 7.46 (1H, d, J=8.9Hz), 7.76 (1H, d, J=8. 9Hz) , 8.29 
(1H, s). 

(5) 2- (2 -iuvif^'yyy'y- 5 -1- ( 4 - 7 Asfru i\A 

Tfr*f&m%T. - 5x:\zx^mm2 9 u) xmz\t^m (0. 0 3 0 6 g ) 

<di, 4 ^&WL (0. 5ml) l 0 %7K^fL y ^ * Azkjgifc 

(0. 5ml) ^JOx., 2B#HIM#Lfc, &V^\ Kffcifrw 1 0 %*KSr*D^., * 

ttifi, iETitL, Sfeft*©ltt»0. 0 2 8 5 g4Ht, 

1H-NMR (CDC1 3 ) 8M: 3. 11 (3H, s) , 5.69 (2H, s), 6.67 (1H, d, J=3.6Hz), 
6.91-7.06 (4H, m), 7.16 (lH.s), 7.34 (1H, d, J=3.6Hz), 7.49 (1H, d, J=8.9Hz), 
7.78 (1H, d, J=8.9Hz), 8.32 (1H, s). 

mmm 3 0 

- 5 - * 9 v;*./^— A"f y K— 

COOH 

(1 ) 5 -/iw? 2 - 7 7 y$ ^tfy&^J-^coMW 

5-*/V$^- 2-77^;^y® (0. 5 g) c)i?/-;^i (3 5 ml) 
\ZO°C\LX, Wm (3. 5 ml) £flnx., 5 I$PbW^^ Lfc 3 ft*P&* 

T»«L, Bft4fcO. 53 16gfeHt, 

1H-NMR (DMSO-d 6 ) 6ffi: 1.31 (3H, t, J=7.2Hz), 4.34 (2H, q, J=7. 2Hz) , 7.47 
(1H, d, J=3.6Hz), 7.61 (1H, d, J=3.6Hz), 9.74 (1H, s) . 
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(2) 1 -^<>"t? y^Asib—JV- 2 - (2 -x h^v'*;V#^yV77> - 5 - 

1 -^>-if >-^.^*— /U- 5 - ^ tf-AtZf-X^ > K— ^ (0. 51 78g) Of 
h7t Kn7 7^» (1 7ml) {I- 7 8t!:t n -^f ;V'J f 7^ (1 . 3mU 
5 1. 5 9M) fcflSTU 3 0#|HMfc#Lfc. 3 0 (1) T'#fe{b 

&m (0. 3 4 4 4 g) ^r^D^L. - 5 0°C!^X 4 0 #|H] Wfr ^tz a Rfc&*mu 

Vt> f f)^j3 : 7i*Vvi-?\>y : 7 7 4— (-^^rif > : ffc&zi'f-j^ 1 : 1) SrfflV^T 
10 #HIU itfJ^O. 5 9 3 gSr#t„ 

1H-NMR (CDC1 3 ) Sffi: 1.36 (3H, t, J=6.9Hz), 2.46 (3H, s), 3.68 (1H, brs), 
4.35 (2H, q, J=6.9Hz), 6.44 (1H, s), 6.52 (1H, d, J=3.6Hz), 7.14-7.56 (6H, 
m), 7.80 (2H, d, J=7. 5Hz), 7.96 (1H, d, J=8.9Hz). 

(3) 1 -^sM. ^^/Wsjxn fV- 2 - ( 2 - x> ^->*;V#'-;V7 7 y- 5 -'f 
15 /U-^fvW) - K— yU©WJK 

7k^#SMT, «#J30 (2) -C^^^t) (0. 3 5 8 6 g) <T>^9J- 
A<Wfo (8ml) |w, (1ml), 10%/<7v?^RS (0. 3 5 8 6 g ) £ 

in*., 5 0tl:tl 5B£IKIi*#Lfc 0 SCI^iliL, »*Sr«JET»HI^, # 

20 1) &ffl^"C#«U IWfcO. 183gSr#t. 

1H-NMR (CDCI3) 6 it: 1.36 (2H, t, J=7.2Hz), 2.48 (3H, s), 4.35 (2H, q, 
J=7.2Hz), 4.47 (2H, s) , 6.24 (1H, d, J=3. 3Hz) , 6.30 (1H, s), 7.09 (1H, d, 
J=3.3Hz), 7.16-7.54 (5H, m), 7.69 (2H, d, J=8. 5Hz), 8.04 (1H, d, J=8.5Hz). 

(4) 1 —<<>"&> 7. A"7)a — )V- 2 - (2 -a: h df-v'TJ/V^zi ;V7 7 V— 5 —4 
25 /v-y ^/v) - 5 - t ? jv^ y 

UmmZ 0 (3) T4#<b*lfcfc-^(0. 183g)«7F7t Kn77y(2ml) 
&T>*7k (2ml) (D^^tCl^^T^^y^ (SSiffiSn (O. 4 9 3 9 g) £ 
flPx., 3 0#Klifc#U 15~3 0t"Cl. 5^WlflE^Lfc„ fflfn^BfeTK^h 
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>:^^f-^=I : 1) £ffl^-C#«U §»0. 1 7 2 2 g«r»t, 
iH-NMR (CDC1 3 ) 61: 1.37 (3H, t, J=6.9Hz), 3.06 (3H, s), 4.36 (2H, q, 
J=6.9Hz), 4.52 (2H, s), 6.28 (1H, d, J=3.6Hz), 6.46 (1H, s) , 7.10 (1H, d, 
J=3.6Hz), 7.46 (2H, t, J=7.9Hz), 7.60 (1H, t, J=7. 5Hz), 7.75 (2H, d, J=7.2Hz), 
7.83 (1H, d, J=8.9Hz), 8.04 (1H, s), 8.32 (1H, d, J=8. 9Hz). 

(5) 2- (2-xFJf->*;^U7 7>-5-l'/l/-^^l') -5-*?> 

H»J3 0 (4) X*'&bhtzit&fy)(0 . 1 7 2 2 g) <D^9 / -A^M ( 1.4ml) 
KTkBfetel&y (0. 0 4 7 g) 15~3 0tt> 3 0«j$Lt : 

mm. mj±TmmLtz 0 nbntzm-mz^v xtf^*?^? h??? 4- 

: S-ife:r7yU= 1 : 1) ^ffl^t^ll, glft^O. 0 74 8 gSrH 

iH-NMR (CDCI3) 5ffi: 1.37 (3H, t. J=7.2Hz), 3.06 (3H, s), 4.24 (2H, s). 4.36 
(2H, q, J=7.2Hz), 6.27 (1H, d, J=3.3Hz), 6.51 (1H, s), 7.11 (1H, d, J=3.3Hz), 
7.45 (1H, d, J=8.5Hz), 7.69 (1H, d, J=8. 5Hz), 8.18 (1H, s), 8. 65 (1H, brs). 

(6) 2- (2-3: h^-y^/l-Tf^/Uyyy- 5 JV- ^^-/^) -1- (4- 

%M.m$ 0 (5) X*\%hM^\\L%m (0. 0592g) (Dxh^tKn^^ 
y&«E (2ml) |I-7 8 C C[:-C2. OM !) -7 A S>>f y 7" "o tVVT ^ Kitffc 
(0. 0 8 5 2ml) £iRTU 3 0 #ffllf # Lfc 0 ^V^T% 4 - 

K (0. 0 2ml) fcflP;U W\^Z.X3 Oftf*mWLtz, KlSfRSr<&fP*6 

*W»il^o-7h^77^- (^f-^ : Rgfi^U= 1 : 1) 
#gf£U SWfeO. 0 0 5 g£#fc o 

!H-NMR (CDCI3) 81: 1.36 (3H, t, J=6.9Hz), 3.08 (3H, s), 4.15 (2H, s), 4.35 
(2H, q, J=6.9Hz), 5.34 <2H, s) , 6.08 (1H, d, J=3.3Hz), 6.60 (1H, s), 6. 82-6.98 
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(4H, m), 7.03 (1H, d, J=3.3Hz), 7.32 (1H, d, J=8. 9Hz) , 7.70 (1H, d, J=8.5Hz), 
8.22 (1H, s). 

(7) 2- (2-*^^->77>-5-^^-^f^) -1- 
-<^>vlO - 5 -J P^x/Ufr — )V4 y K— frcDmW: 

7^^^*|g7, -5°C^T^»J3 0 (6) X~®1t{k&® (0. 0 0 3 g) 
©1, 4-\/3r*yryfe%L (0. 5ml) 1 0%7k$£itV J±7km& 

(0. 5ml) fcflnx., 2BSrajt#Lfco &^X\ 5LJ£W,~l 0%%LWtfc&Wi&1m 

^77^- (^dp*;^ : y ^y-/U= 9:1) £^T#gtU g #J*#J 
0. 0 0 1 g £#Tc c 

iH-NMR (CDC1 3 ) 6 It: 1.36 (3H, t, J=6.9Hz), 3.08 (3H, s), 4.15 (2H, s), 4.35 
(2H, q, J=6.9Hz), 5.34 (2H, s), 6.16 (1H, d, J=3.3Hz), 6.60 (1H, s), 6. 82-6.98 
(4H, m), 7.16 (1H, d, J=3.3Hz), 7.32 (1H, d, J=8.9Hz), 7.70 (1H, d, J=8.5Hz), 
8.22 (1H, s). 



1- (4 -y;\sjrv<y vvV) - 5 9 2 - 



(1) 5 9^7sfrib~fr- 2- ( 4 - fc* U --T^K-^WM 

1- (4 $y7.jvfr=-jv--7 ^=-jv) -t K7yyMI (1. 0g) t 
#y V y& ( 1 5 g) (D^m\^, 4-Tir^^t'y v^y (0. 4 7ml) ^iD^L, 



;jfee»j 3 1 
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1H-NMR (DMSO-d 6 ) 6 fit: 3.19 (311, s), 7.43 (1H, s) , 7.65 (1H, d, J=5. 9Hz) , 
7.70 (111, d, J=5.9Hz), 7.87 (211, d, J=5.6Hz), 8.21 (1H, s), 8.67 (211, d, 
J=5. 6Hz) . 

(2) l- (4 -y jvirn^y^iv) - 5 - / 9 2 - (4-tfy 

iiiitT, o°c(i-c»^J3i (i) -emitit&m (o. 4 g ) ©n, n 

- y/ f ^*;VA7 ^ Ki§?R (16 0ml) * id , 6 0 %7k3}Hfc-*- h !J <7 A 
(0. 0 6 5 g) 5r^JP^, 2 QftrmWLtzmz.. 4-7/^0.^^12^ 
K (0. 2ml) £Anx., 1 5-3 0 : Ci:t] 5B|fWLt &V^\ 

J- (^*-*y : m®t^?-^= 1:3) &ffll^-C#«IU Slft^ 
0 . 3 8 8 2 g ^#fc c 

iH-NMR (CDCI3) 5 fit: 3. 10 (3H, s), 5. 42 (2H, s), 6.88-7.05 (5H, m), 7.30-7.38 
(3H, m), 7.74 (1H, d, J=10.5Hz), 8.34 (1H, s), 8.66 (2H, d, J=5.9Hz). 



I - (4 _ - 5 - ^ 9 VTsAsib—fr- 2 - ( 1 -^-^r">- 4 - 

try vvio -< ^ k— ^ 



! _ (4 _ 7;i,tn'<y^l') - 5 - T 4 ^ ^-X^*-^- 2 - (4-t 'J v^l") 
Y — )V (0. 1 9 7 5 g) o n*A<A}gf£ (2 0ml) idm-^ p nii£ 
( 0 . 1 6 8 8 g, M8 0%) &flP*., 15-3 0 C C!IT 3 0 IWflfc# L 



«'J 3 2 
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9:1) £ffll^T#8tU SWftO. 1 5 0g^r#fc, 

iH-NMR (CDCI3) 611: 3. 10 (3H, s), 5.40 (2H, s) , 6.90-7.06 (5H, m), 7.27-7.38 
(3H, m). 7.78 (1H, d, J=8.5Hz), 8.21 (2H, cl, J=7.2Hz), 8.33 (1H, s). 

mmm 3 3 

1- (4-7;^n/<yy;P) - 5 - * 9 S7>;is*=- ^- 2 - ([1, 3, 4] 
^-dff-^ry'-^- 2 - lH-foa [2, 3-b] Wsls 



( 1 ) 1 -^<^if /l*- 2 - h V / >\>- 5 -t^/V?*- 1 H 

-t : nn [2, 3-b] h? y ^©HMK 

gSt&HSnF, h V * =}■ fris }) ^Tir^L-V (0. 41g), 2--<^-if>-^ 
^ = ^7? /-3-3- K-S-^f/l'f-tty (0. 82g), h 1 ;^ 
*f-)VT%V (0. 42g), 3^{kSR-ffl (3 0mgh p d (h!)7s = 

i\sfr*-7 4s) s<7i?VJ± (7 5rag) fty^t'ft^ (2ml) O^ft^7 0 c C 

* d-v h^7 7^-(-^= 3 r-^^:^^f L ^= 1 0 : 1 ) luft U S 0 . 6 1 g 

iH-NMR (CDC1 3 ) 511:0.51 (9H, sh 2.46 (3H, sh 6.78 (1H, sh 7.42-7.58 (3H, 
m), 7.75 (1H, cl, J=2. 0Hz) , 8.10-8.14 (2H, mh 8.33 (111, d, J=2.0Hz). 
(2) 1 -^sUSX/lsfr-jV- 5 -*fvl^3j-- 1 H- t : n d [2, 3-b] 

Ii#iMT, HMiJ3 3 (1) -C&feftfcl --^ir 2- h 
P^f/l'^'J^-o-yf^ft-lH-tnn [2, 3-b] tf V s s 
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(0. 6 0 gh h7^W^!?A7/Vt!J K--r b7t Kn77>^ 
Wl (1 • OM, 0. 8ml) h7tKo77^(10 Oml) <D ~ 2 5°C 

)VtsyK9 vt h^77-f- (^-9-^:^163:^=5 : 1) fcttU g ft* 
£0. 4 0 g»fc, 

iH-NMR (CDC1 3 ) 5 II: 2. 49 (3H, s) % 6.54 (1H, d, J=4. OHzh 7.45-7.62 (3H, 
mh 7.71 (1H, d, J=4.0Hzh 7.80 (1H, d, J=2. 0Hz) , 8. 15-8. 20 (2H, m) % 8.39 
(1H, d, J=2.0Hz). 

(3) j 5 -/^/V^^-- 1 H-fc'nn [2, 3-b] 

Mf?f#ffl^T\ 3 (2) T*^f>jxfc 1 --<^if 

f-jV^itr- lH-t'nn [2, 3-b] If y v>>- (0. 8 0 g) Atf^ h7t K 
n7 7 y (3 0ml) Oiffi^«JH % Uf y/n k>7 U'f h7 t Kd 7 
7^**(5. 8 lmmol) 7 8tCtITlfcft, - 3 0<ClC|m$-£, 2 0# 
%mWLtz 0 j^g^^ (0. 9 1 g) h7t KB77> (2ml) 

OtS^-7 8tHtiTL, - 7 8°CIIT6B$ra^Lfc c 

ftgft3c^/v= 1 : 1) KttU BW^SrO. 5 4g#t. 

iH-NMR (CDCI3) 2.51 (3H, sh 3.99 (3H, s) % 6.98 (1H, sh 7.52-7.68 

(3H, mh 7.83 (1H, d, J=2. 3HzK 8.37-8.42 (2H, mh 8.53 (1H, d, J=2.3Hz). 

(4) 1 -^.^yx/]sft=.j\s- 5 -/ 9 yafrfc— )V- lH-fnn [2, 3- 
b] t°D 2 -7J^*>^^^^^^T^OHM 

Il#lf T, fl»J3 3 (3) T'#ibixfil ^If^*^*-^- 5 

f/Vft-lH-too [2, 3-b] t°y v>>- 2-*^d?>K^^3i^ 
(0. 1 8g), m-^nni$,|fi (0. 24g)SO ! ^nD^y 

(1 Oml) (Dfe&to&l 5~3 Ott^r 1 B#M#Lfc c R£*KtS?n&Sfe7l<* 
•7- hi) <^A*®*S**H^-» ^DD^ytiHiUi*i*tM) 7At'^i, 
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1 : 1) (IttU llft^£0. 1 9 g#fCc 
lH-NMR (CDC1 3 ) Sfg: 3.13 (3H, s), 4.04 (3H, sh 7.12 (1H, s), 7.57-7.73 
(3H, mh 8.44-8.51 (311, mh 9.09 (1H, d, J=2.3Hz). 
(5) 1- (4-7;i/tn^y-^) -5-^>^/^^-lH-tnn 
[2, 3-b] t°y vy- 2 -*/v#V^^^u^^x;K7^liil 

mmnmnr. (4) x-mhtitzi -^w^v-fr-A,- 5-* 

^7/V*-^-lH-fDc [2, 3-b] k°y v f y-2-^/V*'^^f-/W 
i^x^ (0.19 gh 7kmtD V <}J» (9 Omg) ZJ—A' (2 Oml) 

<D»^&& 1 5~3 OttT 1 B#NH*#Lfco R^I-TK^tD^L. ^T'^fPL 
fc^il, ffittJLfcgiliSrill&Lfcc #btlfcffi^ H B B ^7K^^ h U (1 6mgh 
4 _ 7; utD'<yi/;U7'D 5: K (8 Omg) S.t>*N, N-^^f/V*/^7$ K 

(5ml) ^r^p^i. l 5~3 0ti:ti«i$Lfc, Kfc^KTKSrJjQ;!, 
1 1 0mg^#fc o 

1H-NMR (CDC1 3 ) 6 fit: 3.17 (3H, s) , 3.93 (3H, sh 5.99 (2H, sh 6.90-6.98 
(2H, mh 7.24-7.30 (2H, mh 7.41 (1H, sh 8.62 (1H, d, J=2. 0Hz) , 9.02 (1H, 
d, J=2.0Hz). 

(6 ) 1 - (4 -yjVUru^yJM y*>vfo—fls- 2 - ([ 1 , 3, 4] 

Jr**)-'sT*J— A>- 2 -4>i>) - lH-fnn [2, 3-b] t'V^XD^M 

nnmsz (5) x-nbtitci- u-^u^n^y^) 

^-lH-lfoB [2, 3-b] t°y 2 -^/V'sS^K^^^^f ^ 

(O. 3g) W3i^/-^ffiF*(9nil)l^ 1 5-3 O c C(CTt K7i?> 1 zKftHfc 
(0.22 g) ^rAD^L. 6fM»«U£ bidt K^v>-l7k?P^(0. llg) 

^D^L, 4R#WM&»ifcLfco £<bKt K^^^lTKfP^ (0. 1 1 g) **P^.» 
1 6R#fflM!tft«ELfc. KJEft£«JET*SU WbilfcfiL^fifc«JH^ h^K 
h ])3L?-A,3LXTfl'(2 5ml)££nx., 1 8i*ra*nSR3taEL^:o KftM* >s V * 

a^^j2 2 Omg &mtz. 0 
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iH-NMR (DMSO-dfO Mil: 3.35 (3H, s) , 6.07 (2H, s), 7.09 (2H, t, J=8. 9 Hz) , 
7.22 (2H, dd, .1=5.6, 8. 9 Hz), 7.65 (1H, s), 8.80 (1H, d, J=2.3Hz), 8.97 (1H, 
d, J=2.3 Hz), 9.47 (1H, s). 
mi&M 3 4 

5 - (4 -yjvaru^sVfr) - 2-/? V7*>V*=.ji>- 6 - /— fr- 2 - 
- 5H-t : DP [2, 3-b] My'Jy 



(1) 2-7?/-5-^f;^t , 7^rolS 
2-7^/-5-yD^t°7^> (] OOrag), 9 5%^ ^^-* — )V-f- h 

y^A^ (8 4. 8mgK Th7^^h^7i-/^^7^^7'^A 
(6 6. 4mg) CON, N-y^WW 5 KMtfS (2. 9ml) &6 0tl: 

•ci si^raat^ufc, sj^^t^, BLfcWL*f&ft&k&7km-)- h v v^mmzh 

7 c -/W:-^-7->= 1:2) SrfflV^^Utt, fi#Jfr*<£> S fft^ 6 7. 8mg (8 4%) 

H-NMR (CDC1 3 ) 2.52 (3H, s), 4.42 (2H, brs), 7.91 (1H, d, J=1.2Hz), 

7.98 (1H, d, .1=1.2 Hz). 

(2) 2-7;/-3-^n^- 5-^ Wtt : 7^^1S 

HMJ 3 4(1) -Cl#ibtl/c^ife (1 0 Omg) (Of d a jfc/UAiSiR* ( 1 8 ml) 
id, Ws> (5 6. Omg) £3JD;i, ft* (11 3mg) o a dwl/Aig 

% (18ml) fcjgft, 1 5~3 otl:t 1 »:ttiTL, £fbir, IWItfi^lI 
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@§^/U : ^*-$-y= l : 4) £ffl^T#8f U afi,*&3cCOBtt4*n 1 2 g 
(7 2%) &&fc e 

H-NMR (CDCI3) 5 it: 2.52 (3H, s) , 4.90 (2H, brs), 7.91 (1H, s) . 
(3) 3- (2-7^ y -5-/^-^^rt'yi/y-3-4 ^) -2-7nt'y 

- 1 -ir-;V(DWM 

HMJ3 4 (2) 'Cftfeftlfcffc^ (4 4 0mg) <0'S**V-^&W. (10ml) 
!I 2 -7 : n t°>- 1 -^-A- ( 1 6 8mgh tf* H ^ 7:c-/U**-7 -f 
v= <7 A i/ # a y K ( 7 2 mg) , 3-7 {kffi ( I ) ( 3 8 mg) % HJxW;y 

(3 0 4mg) SrJR&jDx., *ff^7 0 ; C!^-C2B#M^L/c : &*P^ 
jJcKfott, ^nniiwUATttttiU «S7KBItBft^ AT? ft J* L , ttiS, iftfts 

*,_,U= 10:1) £JB^-C#HiU S ft* 3 4 7 mg (8 8. 9%) 

iH-NMR (CDCI3) 6K: 2.53 (3H, s) , 4.57 (2H, s), 4.90 (2H, brs), 7.95 (1H, 
s). 

(4) (2->Wt-5H-tno [2, 3-b] If 7 6 JV) ^ 

mmmS4 (3) X~%bftt'{t£tfo (3 8 1mg) ©N,N-y^f/^^7 
; K (1 0ml) mBLK. 3 CD (1 1 lmg) 1 5 O^T 2H# 

ffl%ft\.1to RJSffiSrTKl-felt, ^n*/VAtttUJ, TK-Cffi^t^, fltg^ 

h ^-7^_ (^nnt^A : ;< * / — ;U= 2 0 : l) fcE^T^RSU fS£*& 

1 5 5mg (4 0. 7%) &l#7c s 
iH-NMR (CDC1 3 ) 6 II: 2.65 (3H, s), 4.93 (2H, s), 6.48 (1H, s), 8.12 (1H, 
s). 

(5) 2-^f/^t-5H-t : an [2, 3-b] ¥7 tuV^jV? 
^JSE^'J 3 4 (4) Tit'bftfcfc-g'^ (1 2 3mg) ©7thy (4 0ml) SSfclC, 

-gHk-^tf^ (1. 8 6g) ^^jp^-c, 1 5-3 o°c{^t 1 mr$mnLtz 0 k 
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iH-NMR (CDC1 3 ) 5 {it: 2.67 (311, s), 7.31 (1H, s). 8.37 (1H, s), 9.96 (1H, 
s). 

(6) 5- (4 -7;V2)-n^^vvV) -2-^f^-5H-t ; on [2, 3- 
b] 

H»3 4 (5) V&btltZitGto (lOrag) ON, N — i?/ f/l/^/l/AT ^ 
K (0. 5 ml) ^id, 6 0 h !> t? ± (3mg) ?rOtl:tiDx.t, 2 0# 

fSlJIB^Lfclt, - 7;Vtc</'^;l'ya 5 K (1 5mg) ?:ITL, 1 5~ 
3 0tCT3 0«#Lfc o KftM*mumtT^^~V J**feW.KM. 9 

5:1) &JB^T#ttU If &$&*tf> @ ft^ 1 5mg (9 9. 6%) £#fc e 
iH-NMR (CDC1 3 ) 8 IE: 2.66 (3H, s), 5.84 (2H, s) , 6.93 (2H, t, J=8.6Hz), 
7.27-7.33 (3H, m), 8.36 (1H, s), 9.96 (1H, s). 

( 7 ) 5 _ (4 -7 )\,Jrns<^*J>;V) -2-^f^-5H-^nn[2,3- 
b] \?y 6 -^yi^V^fvU^^TVi'Ofi^ 

3£»J 3 4 ( 6 ) Ti# htl1t\\L^m ( 1 5 mg) * * / ( 2 . 8 ml) , 
-iftik^^^^ (2 2 rag). i/T^th'J^ (1 3mg) & OtK-CaOfcfcgL 

15~3 01C(:-C1 5^FWLt 0 ^^S^i^t7^ MIL, *nn# 

^=100:1) £fflV^#$£U efet&*W@W«5l lmg (6 6. 4%) 

iH-NMR (CDCI3) 61: 2.66 (3H, s), 3.91 (3H, s), 5.88 (2H, s) , 6.93 (2H, 
t, J=8.9Hz), 7.20-7.25 (2H, m), 7.32 (1H, s), 8.30 (1H, s) 
(8) 5- (4 -7^tD^y^l/) -2-^y^*^-5H-^no 
[2, 3-b] v/V- 6 -*/W7K^K^f /^^9-^©W*i 
HliS0iJ3 4 (7) •C$»P>jT,fc{t£'4& (1. 06g) WxHytKn?^ 
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(4 0ml), (4 0ml) Rtf* (2 0ml) CO SI, O'ClZX* 

(2. 16g) ^r^DX-s 1 5-3 0-C-C*4B#KJSl*tfc s Sbl^ 
> (1. 0 8g) Srttlx., 1 5-3 0 : CTM H#P^|f#Lfc r £l£*&7&, Sifcifc 

-toVfr-to 7^9 n-r h^77^- (g^g^fvU : ^ = 1:2,2:1) 

SrfflPT^fL, iHfe£Oi B B B tLti^8 5 2mg (7 3%) &ftfc r 
H-NMR (CDCI3) 6 fit: 3.32 (3H, s), 3.98 (3H,s), 5.98 (2H,s), 6.96 (2H, t, 
J=8. 5Hz), 7.2-7.4 (2H, m), 7.52 (111, s) , 9.19 (1H, s) 

(9) 5- ( 4 - 7 u y<V - 2 - * 9 ^^tV-fr — fr- 5 H - t P n 

[2, 3-b] t7^>-6-?"jf7S KOflMSi 

^M13 4 (8) -e#P>nfc5- - 2- * 9 ^7*i\> 

5 H- t'n u [2, 3-b] t ! r^-6-*^y|>fM^r^ 
(0. 3 1 g) (7ml) Id 3 0%7K^'ft^ 1> ^AzKiSiK (7ml) 

ftfc*NI&iSElL7t e #btlfc^ B B B (0. I l g) St>*^k^^-7U (lml) CD. 

M©fh7tKn77« (3 0ml) 1 5-3 0°C-C7 >-^-7 

i&A/fc*: JKJ£WM&. RKxf^t?*^, *ifeU tt«M*L 
»JE@*Lyt, (0. 15g), >- (3ml) Wrh^k K 

077^ (2 ml) C0»^*lw % 15-3 0 L CT'U-y ^M^^O^, 7 0 ; CT'3B# 

^=1:1) £ffll^-C#*U @#J^ (9 0mg) £#7i c 

iH-NMR (CDCI3) 6ffl:3.26 (3H, s), 6.09 (2H, s) , 6.93 (2H, t, J=8.9Hz), 7.00 
(1H, s), 7.20 (211, dd, .J=5.3, 8. 9Hz) , 7.40 (1H, brs), 7.70 (1H, brs) , 9.08 
(1H, s). 

(10) 5 - (4 -7 fVifu^Vi/^) -2-/9 l/*)\,ifr — fl,- 6 - (f7^- 
;W-2-^7U) - 5H-t : nD [2, 3-b] \?7 t s*s<OWM. 

HJfc#iJ3 4 (9) T*#bn7t5- (4 -^l^n^^vvW) -2-^^>"^7W 
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*-vV-5H-t r PP [2, 3-b] 1^7^-6-^7; K (9 Omgh 7' 
a^E-Tiz FTyV/xt Kv^ ^vUT-fe*— A (0. 0 6 ml), p-h/W^^^/U* 
(4mg) £t>*M (1ml) 10 0°CT'1. 5 ffijf # L/C, 5 

^•j^^rv^y jjtfAsjjyJ*? cj-r h^77-f- (^^r^V : gfc&£a:^vW=2 : 1) & 
ffl^T#!§tU Btt«J (3 0mg) £#fc 0 

iH-NMR (CDC1 3 ) 6lg:3.30 <3H, s), 6.19 (2H, s), 6.89 (2H, t, J=8.9Hz), 7.23 
(211, dd. J=5.3, 8.9Hz), 7.25 (1H, s), 7.55 (1H, d, J=3.0Hz), 8.04 (1H, d, 
J=3.0 Hz), 9.08 (1H, s). 
5H*£0iJ 3 5 

5 _ (4 -7 jxsjrn^y-yjv) - 2 - / 9 VT^^-fc^ )V- 6 - {^r^r^--/—^- 
2--OV) -5H-fDD [2, 3-b] t^v^ 



5 _ {4-y jviru^<ly-J;V) -2-^y^^*-;l/-5H-t°nn [2, 
3-b] t^^-e-^^^^^^r^ (0. 3 1 g) (Dv^^f-:/ 

Jgig (7ml) 3 0%7Klft<fc# y VJ^fofflS. (7ml) *15-3 0t1fM, 
8 0 c CT'3 0^WLfc„ 7K7KS.t/lt^^^D^, #e>ftfc*M&£*Bl Lfc 0 # 
e>ftfc*NI (0. 1 1 g) RXfitiLit?-*-* (lmD 7 0t-C5B# 

HHft#Lfc. Wi^v&an*.. SM^Mb/i 0 #^ft7i&£^&tf2 - h 
]) J f /VV D/V-1H-1, 2, 3-h!J7y-^ (45mg) ©f^xy^i 
(5ml) ^4 O0#^»3l»fuLfc o g^^^r-«L, TkSfc, ftffi&SK ^HT 
^^©^LT^fcaS^v/y *W7A^ D-^ h^77^- (— : 
^zr:^/v=i : 1) £ffl^T#8tU IW« (6 6mg) ?r#/c c 
iH-NMR (CDCI3) 6 fit: 3.31 (3H, s), 6.18 (2H. s), 6.93 (2H, t, J=8.9Hz), 7.35 
(2H, dd, J=5. 3, 8.9Hz), 7.41 (1H, d, J=0.7Hz), 7.44 (1H, s), 7.85 (1H, d, 



Me0 2 S 
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J=0.7Hz), 9. 10 (1H, s). 
HJttf'J 3 6 

'J vyy-4-^;>) - lH-t'DD [2, 3-b] 



[2, 3-b] try 2 -AAA *9 j—jwmWl 

I —(4-7 jVzt-B'Oi/ji') - 5 lH-t ! nn[2, 3 - 

b] t°!) v?^- 2 -^/W^'^^f-^^^X^ (0. 4 9g) Xt>'fh7tKn 
77^ (14ml) <Dm&%H^ 0°C\ZX^mitV f!>A7^5=^ (7 7mg) 

PY ^ 57 ^_ (^If-y : ftlfc^fv^l : 1) Srfflv^T^BIL, g^^5 

(0. 3 9g) *Sfe»*iU#fc, 
iH-NMR (Acetone-d 6 ) 5 it: 3.20 (3H, s), 4.63 (1H, t, J=5. 3Hz) , 4.79 (2H, 
d, J=5.3Hz), 5.72 (2H, s) , 6.73 (1H. s) , 7.07 (2H, t, J=8. 9Hz) , 7.25-7.31 
(2H, m), 8.48 (1H, d, J=2.0Hz), 8.77 (1H, d, J=2.0Hz). 

(2) (1- (4 -7 )Virv<^>s}l<) -5-^^*-/^lH-tnD 

[2, 3-b] t°l> 2 T^W^U^t K©H$!i 

H»J36 (1) -C^PjtLTt (1- -5->?>* 
M-^-lH-t'no [2, 3-b] p« * / -A- 

(0. 3 9g) Rl$T±h> (11ml) (D^^lC. 15~3 0tt, ZMW^ 
(8 1 6mg) 1 5^3 0°CV2^mWLtz o ZLmk**#y& 

t5^h-e»iau ft&ftfc»ts&»ffiT*«u gfttt (o. 3 7 g ) 
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iH-NMR (Acetone-d 6 ) 5 lit: 3.27 (3H, s), 5.97 (2H, s), 7.04 (2H, t, J=6.9Hz), 
7.34-7.40 (2H, m), 7.76 (1H, s), 8.83 (1H, d, J=2.3Hz), 9.05 (1H, d, J=2.3Hz), 
10.08 (1H, s). 

(3) 2-7/U^d-3- (1- (4 -7 As3rzi'<l/-sjv) - - 9 l/7,)Vfc 
-,1,- lH-tfPP [2, 3-b] t c yv?y-2 — f AO - 

H»J3 6 (2) -Cftfeftfc (1- -5-^*>-* 
/^^u-lH-k'nn [2, 3-b] A^rtF 

(1 0 Omgh y-P^e^yU^-nftift^^-^ (0. 0 5ml), (2 8mg) RXf 

fh7tKo77V (3ml) 1 5#M»D?&»iJEL*: B It^^T' 

^ -.mm^^=i : 2) zm^ximL* 2-7^^-3- a- (4-7 

;Vtn^yi?/l/) -5-^^H^-lH-t c DD [2, 3-b] tfDv 5 
^_ 2 -^;v) -3-t Kn^r^o ^yix^x7f;v (l'OOmg) Srlt 
fe7^77^kfC#fc, #btLfc2-7/W^o- 3- (1- (4-7^*-p 
/<y-^V) - 1 H- t c n p [2, 3-b] 2 - 

_ 3 _ t KD=3f->yn t'yty^^^^^-T^ (90mg) Rtfi/faa? 
(2ml) 15-3 OlC-Cf^^-f^tS^ (1 9 Omg) £}JQ;i, 

ftSif ;u=l : 1) ^/E^T^PtU (8 Omg) *6fe7^7 7^iL 

iH-NMR (CDC1 3 ) Sit: 1.20 (3H, t, J=7.3Hz), 3.17 (311, s), 4.18-4.32 (2H, 
m), 5.71 (1H, d, J=48.8Hz), 5.98 (2H, dd, 14.8, 17.8Hz), 6.93 (2H, t, J=8. 9Hz) , 
7.22-7.27 (2H, m), 8. 70 (1H, d, J=2.0Hz), 9.10 (1H, d, J=2.0Hz). 
(4) 5_7yu^-p-6- (1- (4-7/U^-p^^^V) - 5- * 9>7s>Vfo 
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^-lH-t'DD "_2, 3-b] t : !)-;>-2-^/W 

HWJ3 6 (3) ~?'&bftt.2-y/l<*v- 3- (1- (4-7^n-cy^ 
, u) - 5-^y7^^-lH-t : DD [2, 3-b] fc : D 2 ->T fr) 

-3-^y7ntty|if/H^T/l' (8 8mgh *^A7vy>7tf- 
h (4 2mg) (1. 2ml) co^^i;^ 1 5-3 Ott't h 'J 7 

h^->K (0. 6ml, lmol/1 / 9 J fcfax., IMS?-*? 1 8 B#rfl 

^nn^y=5: 9 5) StE^T^SS U 1W» (2 3mg) ?rfife7^7 7 

Hl-NMR (Acetone-d 6 ) 6 fit: 2.60-3.05 (1H, brs), 3.25 (3H, s), 6.09 (2H, s), 
6.97 (2H, t, J=8.9Hz), 7.14-7.20 (2H, m) , 7.32 (1H, d, J=2.6Hz), 8.28 (1H, 
s), 8.68 (1H, d, J=2.0Hz), 8.91 (1H, d, J=2.0Hz). 
( 5 ) (4 -yfojcu^vViV) - 5 - * 9 y XAft—Jl'- 2 - 

D-5-7/^Dt ;, J^-^-4-^l') -lH-tDD [2, 3-b] f'jv 

H»J3 6 (4) X-nbintz.5-y^^t2- 6- (1- (4 -^U^d^O^ 
, b) _ 5 _^^y^;^-^-iH-tDD [2, 3-b] t°U 2 -4^) 

-3H-t°'; * ^v-4-^-v (2 0m g ) y > (1ml) v>w&m 

*\ 3mmtomm-m.Ltz._ ^^mmT-mm^ y^ D ^yt«u * 

77^- ? / -/U : *s9 * &> = \ : 99) *rffl ^T^BI U 3 fafe 

(1 3mg) LT#7c = 
iH-NMR (CDC1 3 ) 6ifi: 3.18 (3H, s) , 6.24 (2H, s) , 6.87 (2H, t, J=8. 6Hz) , 
6.96-7.03 (2H, m), 8.64 (111, d, J=2.0Hz), 8.82 (1H, s) , 9.02 (1H, d, J=2.0Hz). 

(6) 1- (4-7/U^-o^>v?/V) -5-*9l/Xfrft~'l'-2- (5-7^ 
tnf'J v^y-4-^P) -lH-fc"nn [2, 3-b] tfy^OPSI 
Hjfo#|3 6 (5) X'^bZltzl- (4 -7;\sjrz"<>i>^) 
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^-, b _ 2 - (6-^Dn-5-7^Dt : Hyy-4-f^) -lH-t : n 
u [2, 3-b] tlJ^y (1 2 nigh ^9 J—fr (1ml), ^^f^ (1ml) 
RTfl 0%^7 i>V Aj^H (1 Omg) O^'&'B?^ 1 5 ~ 3 0 0 CT'7K^M?tT 

y t)>f)\>t>7UV o-e h^77-f — J—fr \ *J9 * *y = \ : 99) 

£ffl^T#P!IU Omg) ir-LTftfc, 

1H-NMR (CDCI3) 6ifi: 3.18 (3H, s), 6.27 (2H, s), 6.85 (2H, t, J=8.6Hz), 
6.98-7.04 (211, m), 7.49 (1H, d, J=3.0Hz), 8.62 (1H, d, J=2. 3Hz) , 8.68 (1H, 
d, J=3.0Hz), 9.01 (1H, d, J=2.3Hz), 9. 08 (1H, d, J=3. 0Hz) . 

mmm 37 

1 - ( 2 , 4 - -yy )V-t & ^y ~y -5-/9 y^jv^=-jv — 2 - ([ 1 , 3 , 4] 
7t-*-9-i/Tif—Jl>-2->( A*) -lH-tnn [2, 3-b] K°Vi>y 



(1) 1- (2, 4 - v^yv^n^y vvu) - 5 - * 9 y^)Vi£=- ji>- 1 H - fcf 
pp [2, 3-b] tfy 2 -j&^tf^SM^^^TV^iflK 

HS60IJ3 3 (5) i 4 - 7 >^ o v ^7' n U'lr 2 , 4-^ 

iH-NMR (CDC1 3 ) 5ifi: 3.16 (3H, s) , 3.91 (3H, s) , 6.04 (211, s) , 6.65-6.70 
(2H, m), 6.78-6.86 (1H, m) , 7.45 (1H, s), 8.64 (1H, d, J=2. 3Hz) , 9.00 (1H, 
d, J=2.3Hz). 

(2) 1- (2, 4 — \/y frit v<^y y fr) — 5 — / 9 y^jv-fc — t\s— 2 — 
([1, 3, 4] ^-^-fyTyf—Ji'- 2-4 fr) - lH-tPP [2, 3-b] 

try yy(DMU 

HWJ3 3 (6) i^**tttl- (4 -7A,*v<y>s>V) - o - * * > 




F 
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7/^-yV-lH-t : au [2. 3-b] M ']) 2 - # ^df^S^ ^u^x 

r/u&l- (2, 4 --^7^^-p^<>-^^) 

up [2, 3-b] \?)) f J>-2-jJfrtfy&L* ! f''l'X.x s rMZ&%.X* Sft^ 

5 iH-NMR (CDC1 3 ) Sffi: 3.17 (3H, s), 6.23 (2H, s) , 6.60-6.83 (3H, m), 7.44 

(1H, s), 8.52 (1H, s), 8.64 (1H, d, J=2. 0Hz) , 8.99 (1H, d, J=2.0Hz). 

umn mnsk^m^^tzu hcox-i&o 5 cox-2:;sti-5ia*mt»i^ 

10 £ 1 n 1 ^JDtfc, 

COX- 1 fiHt^ajjei-?)*^*, 3 7 c Cf 4. 5B#f^-T V^ol^-v'h 

tsi^y^ J^Air J 7t7A2 3 1 8 7 ^, 5 OO/zM fcfc£> 

J^Kta*., 3 7°CT' 3 O^W > =Sra^— > a > L, 7k±!'^LT. KJfc&f* 

15 COX- 2?£te£ifiy£-f ^£^£^nLfcjM^L P S (E. coli 

026: B6) £ 1 0 n g/ml £ ft 5 «fc 9 t^iJD a. , 3 7tt 5B#f B H y^a^-v'a V 

fttegkft (1 5 OCX l o#IHJ) ±ftt'-a*tl2) hny#^rtyB2i?r, 
hny#>tyB2 EIA^yh (Cayman ttK) MTiBJ^U SSIfliE^ ^ h o — 

20 ^ (±.mtmm(Dmm^x, it^^^^-r^mm^tz^co) wie^ioo%t 

LT, 5 0%Pl*ffitt£^1-?I££ I C 50 i: LTWT(C^Lfc 0 
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it * <d m. m 

i . ( i ) 

\Xr ,cH ^ Ha CD 

A 3 (i, -CH 2 -, - (C = 0) -Xli-S0 2 -?riL; 
Rl (i, TfEit : 




a, or . ^ .„ .XX 

C! 

r 2 li, i ~ 3 oifffid^ t < it^mmoT^^m^m t ; 

A 3 li-CH 2 -Xtt-S02-?:tW] 

2. — JK* (1) (-*5V^T, He tJ&S, g^^n-CV^Tt «fcV\ 1^— XttS^o 

3 fiisr^tp 5-6 ^o^m^ommmmmm^mx^mmmmm^^h^ > 

3. -j&it (l) d^T, He tfiK fi*$ft-CV>Tk.fcv\ i-Xttftfto 
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4. (1) Idfc^T, He ti)K B$£tLWC<bJ;l/\ 77>, 1,3- 
5 ^T^/~)V^ 1, 3 -tt^y— 1, 3, 4 -^t^7'/- t°yv?>, 

5. -j&5fc (1) (CiSV^ He t <Z>«SiJ&5*;£a^ */bjK*^ST?fiift$n 

6. -#5£ (1) fc*5^T N n&s OXIZlX'hZ, ft#tf>$Sffl3! 1 ~ 5 JitfHN 

15 &5<^fi^cD7kfc]^ 0 

7. — (1) {Cfc^T, A\ -CH = ffc5, fjt#tf>&ffl!& 1 ~ 6 

8. — Jt£5t (1) IC&^T, £: Ri-A 3 -ri\ 4-7;^nKyi?/Hffe5, 

9. 2- (2-711/1/) -1- (4 -y;VJrus<>^;V) - 5-* 
^-lH-h'an [2, 3-b] t°Vi?>; 

1— (4- ^^^-P^Ov^/U) — 5 Vl/T.jVfc—fr— 2 - (f7^-;!/- 
25 2->f /V) > K— )\s ; 

1- (4-7;l/ta^>^;l/) -2- ;U- 2 — f/l/) -5-^^ 

yx^^-iH-t'pn [2, 3-b] 

1- (4 -7;M-o^<>i>yi0 -5-^f^;tov-2- ([l, 3, 4] 
5?7*/— /u- 2 ->f/u) -OK— ^ ; 
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5 $^7.)\,-fc=-)\s- 2 - (2 - fc°y vvU) - 1 - (4 -7 /VOru^l/tJiv) 
-lH-t'PD [2,3-b] 

1- (4 -yjv^-u^i^i/jv) -5-*?>7>sutii- / >\,-2- (2-t'y > e; 

-lH-t°nn [2, 3-b] fc° y i/> ; 
1 n-^df- s si\,} 5 - / ^^^/U^J-yi.- 2 - ( 2 - bf U 5 i? — 

fr) - lH-fnn [2, 3-b] fc°yv?>; 

2- (2--77=^U) -1- (4-7^u^^jU) -5-*?^X;Ufr=. 

2- (2 -7y=.)V) -5-/$ >-^/U^-/U- 1 - ( 2 - If y ?vu) 
-lH-fun [2, 3-b] h°Vi?>; 

1- (4 - 5 $Z/*;Vtii-;\s- 2 - (5-^?vl^ 
7^-2-^/U-) - 1 H- fc°PP [2, 3-b] t'Vi/^; 

2- ( 2-77-^) - 1 -*y>7 u^$r*y;\,*=f-)\,- 5 $ 1/ /Vfc - ;V - 
lH-t°PD [2, 3-b] hTy^V; 

2- (2-x h7 t Kn7 7^) -1- (4 -7^p^<>^/1/) - 5-^ 

2- (5, 6-J?tKn-2H-4-f7^) -1- (4 - ^/l^p^^ v? 
yv) - 5 -p< $ -y y— ; 

1- (4 -7 jVjru^l/i/fr) - 5 /V- 2 - (5-^ h^v' 
7J^*'-/Wt°y v=^- 2 -^T^) /f^K- ^ ; 

1- (4-7/^d-<>vJ^) - 2- 2 — f/lO 

- 5 - ^ ^ ^yWl/sfc—zM' > K— )V ; 

^ /7J/u^'-yut°y 2-4^) ^yy—zv; 

1- (4 -^/l^P-^vvi/) - 5 #is*;Vfc=.;v- 2 - (3-k e y>vU 
1- U-T/VUoTn^^vvl') -5-? ?y*jl,ft~j\s-2- (3-t c y^yU) 
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-f y ; 

3 - t° V 4 V V—jl> ■ 

1- (4 -7 jVjrn^s'SJV) -$-^$^7.)Vfc—)V-2- 
[1, 2, 4] h yry'-yu- -f>F— ; 

1- (4 -7^^-p^>v?/y) - 5 — ^ y 7. jVfc =.)],— 2 - (3-^^-/1^- 
[1, 2, 4] yw- 5 -^AO <4 y K— ^ ; 

1- - 5 #Z/*;V^=- )V- 2 - (5-^^-/p_ 

[1, 2, 4] ^-th^Ty-A— 3 ->r /V) -<yK-;V; 

1- (4 - 5 - ^ ^^^yl^zi/b- 2 - (f^t Kn 

5- * $>*;Vfc=.jV- 2- (I -**i/-2-¥V i/fr) -1- (4-:7^ 
^-n^^^u) -lH-tfno [2, 3-b] if V i?> ; 

1- - 5 ^^^./P^^yU- 2 - (2-f7/y 

6- (1- (4-7yU^|-n^<>^^) -5-^^>-^/l/*^/i/-iH-t s Dn 

[2, 3-b] try^-2->r^) ^^^ 7 u' ; 

2- (2-*;^->77^-5--f;U) - l- ( 4 - 7 Mu^<y^;v) - 
5 —.?« ^^^A/ft^i—^ > K— ; 

2- (2-%sVs$*^7y^- )\,}=f-)V) - 1 - ( 4 - 

1- - 5 ?>XjVft=L jv- 2 - {4-\f))i?As) 

1- (4-7^^-n^y^;W - 5- ? #v*)Vib=.j\,- 2- 
4 - t° U vvU) 4 y K-/W ; 

1- (4-7;\s*as<yi?ju) - 5 - ^ * v^/Vtfwu- 2 - ([1, 3, 4] 
^iJ-^TV-yU- 2 — i )V) -lH-t°Dn[2, 3-b] t°Vi?y ; 
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5- (4 - 7 /Vjru^l/i/jV) - 2 #>7>>V-fr=. A — 6- ("fT — 
2-4 fr) -5H-t'Dn [2, 3-b] ifyi?^; 

5- {4-7 }VJrus<yi//v) - 2 ^ y7sj^=.jv- 6 - jv 
-2-4 fr) -5H-fc*nn [2, 3-b] 
5 1- (4 - 7 ;i<*us<yi/j\s) - 5-t #>x/l'fc—A'- 2- (5-7/U;tn 

\?V 4-4 fr) -lH-t : oD [2, 3-b] 

1- (2, 4 - \s 7JV^r o vvu) - 5 - ^ 9 l/7>Asfr=- )\>- 2 - 
([1, 3, 4] tH^7/-^-2 — (As) — 1 H — tr n n [ 2 , 3-b] 

10. »3^©«SiB»l~9^<DV>i*n*»l«IEil^k^«l*±fia^t UT, 

15 i/V-l-—- trPlWL 

13. tt$g>i&s$ i mm.<r>&. (i) (DitswxD, E3na^**jR3s-rs^«) 

14. »#<0ffiB8 1 JWEttO)* (1) <D{b-£-4&>W N fet^^JSrSiit-r^fefcO 
20 {£ffi„ 

15. ^MI^I"t5lt^»5fcft©*fet*fcoT, Bt.*#J-, It* 
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